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AN INTERTEC PUBLICATION 


Patents pending 


“VARI-TILT’ — instantly, whenever 
you need to fine-tune beamtilt for 
optimum signal focus below the 
horizon. 


Do it in seconds, before installation 
or when on the tower, with Antenna 
Specialists’ unique new “VARI-TILT” 
omni-directional base antennas with 
Variable Electrical Beamtilt (VEB), 


Simply insert an ordinary hex 
wrench at the 
antenna base, and 
observe the direct 
reading calibra- 
tion rod through 
the observation 
port provided. 
Then, with a twist of the wrist, adjust 

beamtilt to your 

exact requirement 

OQ from —3°to —8°. 
Simply ingenious! 


New “VARI-TILT”” 
base antennas with 
Variable Electrical 
Beamtilt (VEB) you 
can adjust anywhere 
in 30 seconds. 


: Adjust beamtilt for optimum null 
fill precisely in seconds. 
: Only a single model required 
for any negative beamtilt pattern 
from 3° to 8° below the horizon. 
Does not require removal of 
radome or changing of jumper 
cables - maximum convenience, no 
possible loss of weather-proofing. 
2 Three models available for cellular, 
TACS, ETACS, GSM, paging and 800-900 
MHz trunking systems. 
ASPD977 — 824-896 MHz 
ASPAS977 — 806-869 MHz 
ASPJ977 — 872-960 MHz 
Electrical Specifications: 
Power: 500 Watts « Gain: 8% dB 
(+% dB) «VSWR: 1.5:1« Vertical 
beamwidth: 7°. 
Mechanical Specifications: 
Rated wind velocity (RS-329): 165 mph 
¢ Length: 14.4 ft. - Weight: 35 Ibs. 


Typical patterns: 
a - 3° a - 


the antenna specialists co. 


a member of the ALLEN TELECOM GROUP 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3996 « Tel. No. 216/349-8400 « Fax No, 216/349-8407. 
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Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 


Clock/audio-level/ 
cross-mute display 


optional 


Vega’s 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX /RX control. 
Instant PTT switches allow immediate 
response to a call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line, 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


m RX ALL switch for monitoring 
all unselected lines 


m@ Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 


@ GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


@ = Instant-PTT switches for each 
line 


B® = Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-V,. power 
supply (also runs on 12 Vc) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


optional 


C-5111 10-line/4-frequency console 


® Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
B® Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@® = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement, Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


LIVE GA il 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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C ontents 
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Mobile Radio 


features 
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44 
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Mobile, portable, base 
station cellular 


telephone antennas 
Roald Steen 

Most cellular telephone sys- 
lems are engineered so that a 
variety of customer telephone 
equipment works well. Here is 
how to get the most out of sev- 
eral kinds of antennas that are 
popular with customers and 
system engineers, 


Statistical measures for 
cellular quality 
assurance 

Terry S. Cory, P.E. 
Expanding cellular systems in 
urban MSAs have to find engi- 
neering resources to manage 
rapidly growing functional 
operations. Statistical perfor- 
mance estimates streamline 
growth planning. 


Testing and repairing 
older solar panels 
Donaid E. Koehler 

Field service may return solar- 
powered remote radio commu- 
nications sites to the air fairly 
quickly after panel failure. 
Proper evaluation, tools and 
procedures help technicians to 
make repairs. 


How digital technology 
will affect SMR 


operators 

Robert G. Wysor 

Digital technology will help 
SMR operators to build wide- 
area systems that offer com- 
petitive mobile telephone sery- 
ice and continue to offer atirac- 
live dispatch service. 


On the cover: Window-mount antennas are the 
most popular type of cellular mobile telephone 


antenna. 


See Roald Steven's article, page 10, 
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48a 10th Anniversary 


Supplement 

MRT presents a retrospective 
of its premier issue. Industry 
members offer opinions about 
technological developments in 
two-way radio and radiopaging 
during the previous 10 years 
as well as predictions for the 
future. 
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Editorial 
Calendar 
Technically speaking 


Designing your own pads, 
part 1, 


News 
Regulating technology 


New products 

Ace Communications, Hello 
Direct and Solid State Elec- 
tronics are the “Readers’ 
choice.” 


Literature 
Feedback 
People 
Classified ads 


Ad index/hot line 


Find advertisers quickly. 


What do you think? 


©1993 Mobile Radio Technology (SSN 0745- 
7626) is published monthly for free to quali- 
fied individuals by Intertce Publishing Corpo- 
ration, 9800 Mctealf, Overland Park, KS 
66212-2215. Second-class postage paid at 
Shawnee Mission, KS, and additional mailing 
offices. POSTMASTER; Send address change 
to MOBILE RADIO TECHNOLOGY, P.O, 
Box 12960, Overland Park, KS 66282-2960 
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Selectone 
ISS 


Who says you shouldn’t improve on a 
good thing? Even though 15,000 ANI users 
were completely happy, we kept asking 
questions. Beyond the compact size, ease of 
y programming, popular DIMF format, and the 
versatility of our ST-822 decoder display; what 
can we add or improve (without adding cost) that 
will make our Selectone ANI system unparalleled in 
the industry? We got your answers, and here’s our 
solution: 


THE NEW ST-803 MINIATURE ANI/ENI ENCODER. 

It's got 75% more features in a60% smaller package, now 
providing portable as well as mobile users the benefits of 
superior Selectone ANI. New features include: 


...SO WE MADE 
IT BETTER! 


Ba 


MODEL ST-822 Mobilecall® ANI DISPLAY 


ALARM 
RESET 


MEMORY 
RECALL 


* MINIATURE SIZE - only 1.4”L x 0.83’W x 0.25”H 

e ANI SUFFIX CODE - for ANI at beginning and/or end 
of transmission. 

* EMERGENCY NUMBER IDENTIFICATION (ENI) - for 
alarm or emergency alerting. 

¢ TRANSMIT LIMIT TIMER (TOT) - programmable from 


10 sec. to 10 min. Limits channel capture caused by 
stuck mike. 

¢ ENI RE-TRANSMIT - repeats ENI code at 1 sec. to5 
min. preset intervals. Provision to ensure clear channel 
before transmitting. 

« VARIABLE TONE ON/OFF TIME - allows 1 to 20 
digit/sec. data rate. 


CALL US TOLL FREE TODAY FOR FULL FACTS - 1-800-227-0376 


electone 


SELECTONE CORPORATION 

23278 Bernhardt Street, Hayward, CA 94545 

PHONE; (510) 887-1950 * TWX: 910-383-0709 © FAX: (510) 887-4011 
IN CANADA: EASTCOM INDUSTRIES. (416) 850-2550 


Scanning... 


Anniversary 


This issue marks MRT’s 10th 
anniversary. 

What began as an idea among three 
partners who wanted to start a maga- 
zine for the mobile radio industry has 
grown and thrived, thanks to our read- 
ers, contributing writers, advertisers 
and staff. 

People who have experience with 
many trade magazines tell us that we 
have the best readers anyone could 
wan. 

From a business standpoint, that 
means our readers renew subscriptions 
at many limes the rate of most trade 
magazines, and they respond to adver- 
lisers in high proportions. From an 
editorial standpoint, many readers par- 
ticipate in the magazine’s content 
through correspondence, telephone 
calls and contributed articles. 

Our contributing writers supply a 
great deal of the information we offer. 
These experts range from technicians 
to engineers to entrepreneurs with 
first-hand knowledge of the skills and 
technology to improve radio commu- 
nications systems and services that our 
readers build, maintain and use. 

Advertisers play a dual role, provid- 
ing the bulk of our revenue and sup- 
plying information about products and 
services that readers want to know 
about, through advertising and edito- 
rial contributions. 

The staff brings all the elements 
together, including editorial. sales and 


circulation, along with other support 
functions. Credit for our first 10 years 
of success goes to all of the staff who 
have played a part in sustaining the 
magazine. 

Although we cannot name everyone 
who deserves thanks for helping us 
reach our |Oth anniversary, ] want to 
dedicate this issue to Jim Fahnestock, 
our founding editor, who was my 
mentor during the magazine’s first 
3'/> years. Thanks, Jim. 

Thanks to everyone who has helped 
the magazine to grow. It has been a 
great 10 years, with more to come. 


Refarming 

As this issue goes to press, the dead- 
line for filing comments in the FCC’s 
spectrum refarming proceeding is 
about a month away. 

The proceeding would replace Part 
90 of the FCC’s rules with a new Part 
88, a step that represents a wholesale 
rewriting of the rules. 

Spectrum refarming refers to chang- 
ing the way radio frequencies are as- 
signed and how they are used in an 
effort to make room for more users 
and to improve radio communications. 
It would displace some current users 
and would require upgrading radio 
equipment. 

Initial reactions to the proposal are 
what might be expected. 

Many of those who would be dis- 
placed and who would have to spend 
money to upgrade equipment are dis- 
pleased, especially if they are satisfied 
with their present communications 
capability. 

Manufacturers can see the potential 
for new radio equipment sales. Radio 
communications service providers, 
such as specialized mobile radio 
(SMR) system operators, can see the 
potential for constructing improved 
systems on the refarmed frequencies 
and attracting new customers. 

There is a cost. There is always a 
cost. Radio users will have to spend 


money to upgrade their systems, and 
that money, ultimately, will have to 
come from their customers or taxpay- 
ers. Will communications be im- 
proved? Will communications services 
be extended to new users who cannot 
now obtain frequencies? The argument 
can be made that they will. Some of 
the current users will argue that it will 
not be worth it. 

The outcome of any rulemaking pro- 
ceeding is uncertain. Sometimes no 
action is taken. That does not seem 
likely in the face of a 400-page pro- 
posal. There is a /or of push behind this 
one. 

Whatever form the new rules may 
take, they will keep everyone busy for 
many years, from the manufacturers to 
the service providers to the users. And 
the lawyers, who will have a fresh new 
set of rules to interpret and tussle about 
as they advance their clients’ interests. 

That's progress. Probably. 

—Don Bishop 
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Whether you want 
security against casual lis- 
teners or a sophisticated 
Perea err system designed to defeat 
= the most determined inter- 
Actual sive ception efforts, Transcrypt 
International has the proven line of products you need 
Our unique narrowband analog scrambling with digital con- 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems 
Transcrypt CVP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signal- 
ing. Such as Jost radio stun and over-the-air programming and 
control, When it comes to signaling, 


no other system offers so much in such 


asmall size 
emergency with acknowledgement and more. 


cation, and the other guy a lot of static. Get Crypto Voice 
Plus from Transcrypt to suit all of your radio applications. 


TRANSCRYPT INTERNATIONAL AT 
1-800.228-0226 


ANI. selective calling, status reporting, 


So give your people the best in crystal clear communi- 


FOR MORE INFORMATION, CONTACT 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 


L624) North 20th Steeet, Lincoln, NE 68503 (402) 435-4400 BAN (602) 4a5-6780 
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C alendar 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, Dallas Convention Center, Dallas. Contact: 
202-785-0081. 

17-19—Western States Regional Conference Associated Public-Safety 
Communications Officers Meeting, Hyatt Regency, Phoenix. Con- 
tact: Deborah L. Overton, 602-256-1029. 

21-24—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans, Contact: 214-235-0655. 

23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center. Anaheim, CA. Contact: 303-220-0600, 


April 

19-22—Supercomm and Telocator Wireless Conference, Georgia 
World Congress Center, Atlanta, Contact: 800-326-8638. 

21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck, Bis- 
marck, ND, Contact: Lyle V. Gallagher, 701-224-2127, 


May 

12-14—Annual Mobile Communications Conference, sponsored by the 
National Association of Business and Educational Radio (NABER), 
Hyatt Regency Hotel, San Antonio. Contact; 800-759-0300. 

16-19—East Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, Cavalier Hotel. Virginia Beach, 
VA. Contact: Bill Marriott, 804-247-8431, 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
George D. Graul, 908-290-1128; fax 908-290-1932. 

26-28—RadioComm, Metro Toronto Convention Centre, Toronto. Con- 
tact: Lisa La Pratrie, 613-233-4888. 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott Rivercenter and Convention Center, San 
Antonio, Contaci: Rita Clark, 301-621-7802_ 


Mabie Raclio 


Gaithersburg, MD 


S.R, McConoughey, P.E., Mobile 
Communications Consulting, 


July 
18-22—Forestry-Conservation Communications Association, Jack- 
son, WY. Contact: Don Pfohl, 602-644-3166. 


August 

8-13—Associated Public-Safety Communications Officers 59th Na- 
tional Conference, New Orleans Convention Center, New Orleans. 
Contact: 800-824-1850, 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. 1—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator. 800-326-8638. 


October 

6-9—Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel, La Quinta, CA, Contact: Barbara J, Leyermann, 703- 
528-5115. 

12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego, CA, Contact: 202-331-7773. 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center, St. Louts, MO. Contact: 703-836- 
6767. 


November 
19—Radio Club of America Awards Banquet, New York Athletic 
Club, New York. Contact: 201-652-6811 


1994 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriow. on 
International Drive, Orlando. Contact: 202-331-7773, Fm 
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Meet the "Top Gun Scrambler" 
For the Radius" P200 
and Motorola® HT600* 


ovr 

on? 300 

mo ee ; 

Qn * ce MB: Ei a 


Cypher-MXvs2 Yaa 
The Cypher-MxX Variable Split Band 

Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 

showdown, Cypher-MXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, a 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Cal! Omni Provincial Electronic, Inc.: 
East /514-648-8432 © Central / 416-841-6740 ¢ West / 403-291-9639 or 604-589-3822 =a 
Rear View with Mic. 
and Speaker Added 


* Moterola and Radius are trademarks of Motorala, Inc. 
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Designing your own pads, part 1 


By Harold Kinley, CET 


Attenuators and impedance-matching 
pads can be useful around the radio 
shop. 

Attenuators and pads are used for RF 
and audio applications. Eventually, you 
may need to build your own attenuator 
for a special purpose. Here are a few 
basics about attenuators and pads that 
will help you when you build your own. 

Pads are used for two basic purposes, 
impedance-matching and attenuation. 

Unfortunately, with resistive compo- 
nents, you cannot design an impedance- 
matching network without significant 
attenuation. As undesirable as the loss 
may be, it is unavoidable with resistive 
networks. 

Nevertheless. the attenuation often 
can be tolerated and must be taken into 
account when deciding whether or not 
a resistive pad is the best way to match 
impedance for a particular purpose. 


L-pads 

The simplest impedance-matching 
pad is the L-pad shown in Figure | 
below. 


Upon close examination, you will no- 
tice that this L-pad is nothing more than 
a simple voltage-divider network. It 
consists of two resistors: one arm resis- 
tor, Ra. and one /eg resistor, Ry. 

This pad matches a 75Q impedance 
with a 50Q impedance. 

If you must design an impedance- 
matching resistive network with mini- 
mum loss. an L-pad is the proper 
choice. Only one set of values for Ry 
and R,. satisfy an impedance match in 
both directions. 

The L-pad is said to be aswamertricat. 
This means that the impedance does not 
look the same from both directions. As- 
suming that a 75Q source is connected 
to Z, and a 500 load is connected to 
Z>, the source sees an impedance of 
752. 

Vice versa, when a 50Q source is con- 
nected to Z, and a 752) load to Z, the 
source sees an Impedance of 50Q. Thus. 
the impedance match is bidirectional. 

When designing an L-pad, first run 
the formula in Figure 1 for minimum 
loss. If this amount of loss is intolera- 
ble for the application, the L-pad is 
unsuitable. 

Next. consider a matching network 


Mini | dB) = 201 r4 Zz 
(1) Minimum loss (dB) ove9 (/2 2-1) 
V Z;(Z: -Z2) 


Z1 22 
Ra 


(2) Ra 


(3) RL = 


Figure 1. The simplest impedance-matching pad is the L-pad, which is nothing more 
than a simple voltage-divider network. It consists of two resistors: one arm resistor, 


Ra, and one feg resistor, Ri. 


using reactive components (inductors 
and capacitors). 

These sometimes are called /ossfess 
matching networks, though, in practice, 
a certain amount of insertion loss is in- 
evitable. The disadvantage of reactive 
component matching networks is that 
they are frequency-sensitive and more 
difficult to build. 

If an L-pad’s minimum loss is accept- 
able. then you can determine the arm 
and leg resistance values Ry and Ry 
from the Figure | formulas. In build- 
ing an L-pad such as the one in Figure 
1 (75Q/50Q), be sure to mark the two 
ports with the proper impedance label, 

Better yet, use an F connector for the 
75Q port and a BNC or other 500 con- 
nector for the 50Q port. This will help 
to prevent reverse-connecting the L-pad. 

Figure I's L-pad attenuation is ap- 
proximately 5.7dB. 

Important points to remember about 
the L-pad are: 

(1) It is asymmetrical—the 
pedance is different at cach port. 

(2) It is used to provide an impe- 
dance match between two unequal 
impedances. 

(3) It cannot be used between two 
equal impedances if an impedance 
match is to be maintained in both 
directions. 

(4) It cannot be used as an attenua- 
tor to provide more or less than the loss 
provided by the Figure | formula and 
still provide an impedance match in both 
directions. 

(5) It is unbalanced. 


im- 


T-pad 

Some of the L-pad’s shortcomings can 
be overcome with a T-pad, 

Figure 2A on page 49 shows a T-pad. 
It can be used between equal im- 
pedances to provide any degree of at- 
tenuation and still maintain an im- 
pedance match in both directions. 


(continued on page 49) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC. He is the author of Standard Radio 
Communications Manual With Instrumentation 
and Testing Techniques, Prentice-Hall, 1985. 
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Save Your Batteries 
kor When You 


y Need Them. 


Use X-Tra Talk, from Centurion. 


N ow you can make 
sure your batteries 


we ready when you 
need them. 

It's simple. When 
operating from your 
vehicle, make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk (patent pending). the 
battery eliminator {rom Centurion 

X-Tra Talk plugs into your vehicle's lighter (or any other 
}2-\olt source) to give you hassle-free operation for as long as 
you need to talk. No womes about power drain. No problems 
with related weakening of signal 

And best of all. no suppnse battery failure down the line 
When you really need to use them 


Because X-Tra Talk gives you: © Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polarity and current surges * Compatibility with 
virtually all popular two-way portables, 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and climinate 
the frustration of batteries failing when you need them most. 

X-Tra Talk. Another bright idea from Centurion, your 
(wo-way portable power source, 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
baftenes and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Mobile, portable, base station 
cellular telephone antennas 


Most cellular telephone systems are engineered so that a variety of Customer 
telephone equipment works well. Here is how to get the most out of several 
kinds of antennas that are popular with customers and system engineers. 


By Roald Steen 


Cellular telephone anten- 
nas are available for mobile, 
portable and base station 
equipment. 

At the 800MHz frequen- 
cies used for cellular com- 
munication, conductor diam- 
eter influences antenna size 
and design. At lower fre- 
quencies, conductor diam- 
cter is less important because 
it is proportionally smaller 
compared to the antenna 
length. 

Generally 
an antenna with a large- 
diameter conductor is 
slightly shorter and has a 
larger bandwidth compared 
with an antenna with a 
small-diameter conductor at 
the same frequency. 

Maximum power is trans- 
ferred among components 
with the same impedance. 
With 50Q coaxial cable as 
the standard transmission 
line, mobile and base station 
cellular telephone outputs 
are designed for 50Q imped- 
anee, and so are antenna 
connections. 

Antennas themselves sometimes 
have a different impedance than 500). 
In that case, the manufacturer includes 
a matching network between the con- 


speaking, 


Steen is an clectronics instructor and two-way 
radio technician who lives in Woodbury. MN 


A glass-mount cellular antenna with 3dB gain. The best location 
for this antenna is near the window’s upper edge. 


nector and the antenna, 

The simplest cellular mobile an- 
tenna, the quarterwave whip. normally 
does not require a matching network. 

The impedance of a quarterwave 
antenna over a metal ground plane is 
close to 50Q. A quarterwave whip 


antenna, fed with a 50 
coax cable such as RG-58 or 
RG-8 and properly installed 
near the center of a metal 
vehicle roof, shows little re- 
flected power when tested 
with an in-line wattmeter. 

Due to transmission line 
the power that 
reaches the antenna is lower 
than the power reading at the 
transceiver output. For the 
same reason. reflected power 
is somewhat higher at the 
antenna than at the trans- 
ceiver coax connector. 

Antennas are efficient be- 
cause they radiate almost all 
of the radio energy delivered 
through a properly matched 
coaxial cable. 

Nevertheless, there are 
other significant losses in the 
antenna system. 

> Cable attenuation—A 
given type of coaxial cable's 
attenuation depends on its 
length and operating fre- 
quency. At cellular frequen- 
cies, attenuation is high, so 
it is Common to lose 1dB to 
2dB of the inpul power in 
the cable between a mobile 
untenna and the cellular 
transceiver, 

> Polarization loss—A cellular 
telephone’s antenna should be posi- 
tioned vertically to match the base sta- 
lion antenna’s positioning or polariza- 
tion, Just as matched impedances al- 
low maximum power transfer among 
components, matched polarization al- 


losses, 
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Intelligent Links 
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2375 Camino Vida Roble 
Carlsbad, CA 92009 
(800) 228-6367 

(619) 431-0077 Local 
(619) 431-1372 Fax 


'{) 


Coded'’s /QService makes your 
fleet smarter. 


The lOService Field Service Dispatch Manager, from 
Coded Communications, is a complete solution for 
fleet management and dispatch. /QService features 
all the system components together in one package— 
hardware, software, integration and support. Coded 
has developed (QService trom GE Consumer Services 
Computer Aided Radio Dispatch System (CARDS) 
which is used by GECS” fleet. 1OService links customer 
service agents, dispatchers and technicians together 
in a high-speed, wireless data network that gives 
everyone instant access to information. Learn how an 
lQService system can benefit your fleet operations by 
improving customer service, increasing productivity, 
managing inventory, and lowering operating costs. 
lOService is the solution for your fleet needs. 


Coded Communications 


Keeping data on the move 
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lows maximum signal transfer among 
antennas. (There are exceptions in- 
volving reflected and other signals, but 
for most cellular communications, 
matched polarizations are best.) 


A magnetic-mount cellular antenna with 
3dB gain. 


A shght ult from the vertical does 
not have much adverse effect, but 
mounting cellular mobile antennas at 
rakish angles of 45° or more from the 
vertical should be avoided, and anten- 
nas on portable and transportable 
phones should be positioned as close 
to vertical as possible. 

em Antenna gain—An omnidirec- 
tional vertical antenna’s gain concen- 
trates the radio energy it emits in the 
horizontal direction. 

It usually is preferable to concen- 
trate the power horizontally because 
the angle at which the radio signal trav- 
els between cellular telephones and 
base stations usually is within a few 
degrees of horizontal. 

e Downtilt—Power emitted above 
the horizon from an elevated base sta- 
lion antenna usually is wasted. Thus, 
downtilt is used with some base sta- 
lion antennas to concentrate the radio 
energy at an angle a few degrees be- 
low the horizon. Most downtilt anten- 
nas focus the signal between 3° and 8° 
below the horizon. 


Downtilt can be achieved mechani- 
cally or electrically. Mechanical 
downtilt means that the antenna is 
physically tilted. It is more commonly 
used with directional antennas. 

Electrical downtilt means that the 
antenna elements are phased so the 
maximum radiation occurs a lew de- 
grees below the horizon. It is more 
commonly used with omnidirectional 
antennas. 

Most of an antenna’s electrical char- 
acteristics apply equally to transmit- 
ling and receiving. so a good transmit- 
ling antenna is a good receiving an- 
tenna and vice versa. 

pe Power rating—Antenna specifi- 
cations include a maximum power 
rating. 

In an efficient antenna system, the 
antenna’s power rating tends to be 
higher than the coaxial cable's power 
rating. In such a system, the coaxial 
cable’s rating determines how much 
power can be transmitted. 

Cellular telephone equipment uses 
relatively low power, so the antenna 


TAIT base stations— 
as reliable as gravity. 
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An apple started Newton's 
thoughts on gravity’s reliability. 
TAIT believes that base stations 
and repeaters should deliver that 
same sort of reliability, Our two- 
year warranty reflects that belief. 


Do others measure up? 
@Apples are equally easy to 
maintain—just a polish now 
and then. TAIT modular radios, 
using industry-standard compo- 
nents, are no problem for any 
expenenced tech. 

@Apples are discrete—no 
interference. TAIT adheres to the 
highest noise immunity standards 
in the industry; standards radios 
built only for the U.S. can’t meet. 
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@Apples are compact —with 
high value. Where other systems 
are refrigerator-size, we put a 
briefcase handle-on TAIT repeat- 
ers. Call for more on: 


™ 
Radios reliable as 
gravity in 80 countries 
1-800-222-1255 
Fax: 713/468-6944 


©1992 TAIT Electronics. 


Add DCS CTCSS and DTMF 
Readout to any Service Monitor 
Scanner or Receiver for only 


$199! 


@ cicss it’s no longer neces- 
@ os , sary to buy expen- 
ts @ DTMF sive high-end service 
‘+ 2 POWER monitors to decode 
MODEL CD-1 and display all. . . 


~+ SysTEMs INC 
[BS comec S pir paresis 


@ 104 DCS CODES 
@ DTMF/ANI 


ng Decover Unit 


Communicatio 


Simply add a CD-1 to any low 
cost service monitor and save 
THOUSANDS OF DOLLARS!!! 


The CD will decode and display any 

CTCSS tone or DCS code that has been 

received in under one second. if a be 
DTMF/ANI sequence is transmitted, the 9 ed i LA 
CD41 will automatically display that 
instead. When the DTMF/ANI sequence = 
is finished, the CD-1 plays it back again 

at slow speed. This is particularly useful 

if you want to verify that a high speed 

ANI or speed-dialer is sending the 

correct code. The CD automatically 

returns to DCS/CTCSS decode and dis- 

play afterward. 


MONITOR YOUR SHARED SYSTEMS 
Connect the CD-1 to any receiver or 
scanner to monitor your systems. The 
CDA will constantly let you know who 
is using the system and bust the clowns. 
If someone uses an interconnect, the 
CDA will reveal ANI/Access codes and let 
you see the phone number that was 
dialed. The DTMF playback feature gives 
you a second chance to observe the 
access code and phone number just in 
case you missed it the first timel! CALL TOLL FREE AND ORDER YOURS TODAY 


Connect Systems Inc. TOLL FREE (800) 545-1349 
2064 Eastman Ave., #113 PHONE (805) 642-7184 
. Ventura, California 93003 FAX (805) 642-7271 


“>| tim | B 


CSI is a registered trademark of Connect Systems Inc. 
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system's maximum power rating sel- 
dom poses a problem. 

Cellular antennas have a relatively 
broad bandwidth because the equip- 
ment operates on a wide span of chan- 
nels in the 800MHZz band. 

Except for the vertical antenna 
mounted on a ground plane, such as a 
metal vehicle body. most antennas do 
not present a 500 load to the transmit- 


CALL TOLL FREE 


1-800-526-3935 
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ter, Therefore, they must be designed 
with some type of matching network. 
The simpler the network, the better. 


Size vs. frequency 

Because cellular telephones use a 
high frequency and small antennas, 
some conditions may cause bigger 
problems than they do with antennas 
for lower frequencies. 


And rock-solid. 
Bomar builds 
crystals to precise specifications for 
totally clean, drift-free reception. 


Technically speaking, our high- 


performance crystals won't drift .001 
per cent in one year. We guarantee it. 
We also guarantee our crystals will 
outlive the life of the radio or pager. 
Die-hard Bomar Crystals are consis- 
tently on the money. Check us out, 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 
1-800-777-2197 


Ice and snow may be more likely to 
affect short cellular antennas than 
longer VHF antennas. Dirt and salt 
deposits may cause more problems 
with short cellular antennas. 

Many cellular base station antennas, 
therefore, are enclosed in plastic or fi- 
berglass. The protection ensures that 
the antenna is less likely to fail be- 
cause of snow, ice, salt spray or dirt. 


Weathering 

An antenna is exposed to snow, rain, 
ice, wind, dirt, vibration and corrosion. 
It is important that it be designed to 
withstand all such problems. 

A simple antenna design is less 
likely to fail in adverse conditions than 
a more complicated design. Most cel- 
lular mobile antennas are simple; they 
use a phasing clement and a radiating 
element made from a single wire or 
metal rod. 

Avoiding metal joints circumvents 


A simple antenna design is 
less likely to fail in 
adverse conditions than a 
more complicated design. 
Most cellular mobile 
antennas are simple... 


problems that might occur because of 
mechanical malfunctions stemming 
from vibration and stress. 

Corrosion may occur in the antenna 
base if it is not completely weather- 
proofed. 

The ground plane is an important 
component of current-fed mobile an- 
lenna systems. 

Current-fed antennas are designed to 
be mounted on the metal vehicle body, 
which forms the ground plane. El- 
evated-feed antennas use a special 
design that allows them to be used on 
a stalk that holds them above the ve- 
hicle body to clear the rooftop. 

The best ground plane is flat. large 


All that test equipment you've been using, with its endless cabling and “we mean business” knobs and 
switches, has served you well over the years. But someday you're going to need to replace it. That 
someday is today! 

Digital testing is a reality; Cellular testing is big business; Software-driven testing is the future, and it’s all 
available now in one box... the R2600 from Motorola. 


The R2600 can provide: 
1GHz Signal Generator SINAD & Distortion Meters 
Sweep Generator Terminated Wattmeter 
Duplex Offset Generator Signalling Simulator & Decoder 
AC/DC Voltmeter Signal Strength Meter 
Sensitive Off-the-Air Receiver Full Screen Digital Oscilloscope 
Audio Generators 50 MHz Tracking Generator Option 
AF & RF Counters Cable Fault Option 
Full Screen Spectrum Analyzer with Audio = * + Subscriber Unit & Cellular Base Station Test Options 


The R2600 features: 30 Test Set-Up Memories; Built-in Self Calibration: RS-232 Remote Control; 
Operator Selectable Special Functions; Help Screens; and a Color Monitor Port. 
Easy to use, easy to setup, transportable, intuitive to operate, economical, and upgradeable. 


cai 1-800-235-9590 


or call (602) 441-8676, or write 
P.O, Box 2606 - M/D H3170 — Scottsdale. AZ 85252 


© Copynght 1982 Motowaing (A) MOTOROLA 
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and unobstructed. Thus, the best loca- 
tion for a current-fed antenna usually 
is the center of the roof. Antennas that 
depend on a ground plane work best in 
the directions where the ground plane 
is largest. Centering the antenna on the 
roof results in the best omnidirectional 
emission pattern. 

Speedometer wire can be used to 
fish the coaxial cable through hollow 
spaces in the vehicle’s roof support. A 
speedometer cable flexes and follows 
the spaces inside the roof supports in a 
manner that often simplifies the job of 
bringing the coaxial cable up through 
the roof support. A speedometer cable 
is an inexpensive and convenient in- 
stallation tool, 

Avoid putting the antenna on the 
trunk lid, if possible. This position 
places the antenna near the passengers’ 
heads, needlessly exposing them to 
transmitted radio energy close to its 
source. Although studies indicate the 
health risk of such exposure normally 
is quite low, falling within federal 
guidelines, it is even better to avoid 


mounting antennas on trunk lids. 
Glass is an effective dielectric (insu- 
lator). Therefore, radio energy can be 
coupled from a coaxial cable to an 
antenna through window glass via ca- 
pacitive coupling. Glass-mounted an- 


Antennas that depend on a 
ground plane work best in 
the directions where the 
ground plane is largest. 


tennas have become popular because 
they avoid the need to drill a hole in 
the vehicle body. 

A glass-mounted antenna should be 
placed near the edge of the roof so as 
much of the radio energy as possible is 
emitted above the roof line. 


i i 


Test equipment can be used to mea- 
sure how well the capacitive coupling 
works in each installation. Defrosting 
wires in rear windows and metal im- 
purities in the glass sometimes inter- 
fere with the coupling. Glass-makers 
sometimes put metal in the glass to 
make it more clear. Refer to the 
antenna’s instruction sheet for guid- 
ance when installing glass-mount an- 
tennas on metallic glass or near de- 
froster wires. 

Antennas with approximately 3dB 
gain have become something of a cel- 
lular mobile antenna standard. The 
gain is achieved by stacking two 
quarterwave sections one above the 
other, The sections are separated by a 
phasing coil. In this design, the 
quarterwave sections are in phase 
horizontally and out of phase verti- 
cally. so the emission is concentrated 
horizontally. 

The 3dB gain antenna comes in roof- 
mount, magnetic-mount and glass- 
mount versions. The magnetic-mount 
antenna is a mobile antenna most 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID ina mere 
100 milliseconds. Fleet 
prices from $69 to $121. 
Call for brochure. 
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|€SC|GONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


The New STABILOCK’ 4015 Radio Test Set % 
Tests Great-Less Weight pS, 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
| spectrum analyzer with audio 
electroluminescent display for easy viewing night or day 
| licensed CLEAR CHANNEL LTR® testing capability 
(1 memory cards to load and run tests automatically, including all cellular formats 
( digital storage oscilloscope 
[| internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of the EF Johnson Company STABILOCK 4015's a registered Irademark of Schlumberger Technologies 


NEW OPTION Quality Test Solutions 


[encsson 5] @ | Schlumberger Technologies 
ERICSSON @\|EDA ( ™™M Schlumberger Instruments 
P.O. Box 7004 


829 Middlesex Turnpike 
Trunking Licensee Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 


i ha Boh ewe wn 


a ™ PM UNIT/SELECT 
reau 150, 0@@0 MHz 155.2250 Mie or. ‘ °F 
) 2 O.@0 khiz 


8.50 kitz 
7.48 kitz 


' 
€ 
t 
« 
[ 
De 


7 tx Stns 


> Ax GH 


Corr? Tey 


' 


vitsia @ 
mo 


Schlumberger | Technologies 
Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victoria Road 50 Avenue Jean Jaurés ingolstadier Str. 67a 
9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 D-8000 Munchen 46 
Richmond Hill, Ontario GU14 pay tt ESAS F-92542 Montrouge Cedex, France West Germany 
L4B 3H6 ne=4 ae ie AS Phone-33 1 47 466700 Phone-49 89 31889-0 
Phone: 416-882-9455 y Fax-33 1 47 466727 Fax-49 89 31889-160 
Fax: 416-882-9454 ia Telex-631468 ENERINS Telex-5215015 SMG D 
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suited for temporary installations, 

The portable antenna is a special 
challenge for the manufacturer because 
it does not benefit from the efficiency 
of a good ground plane. 

The portable antenna usually is de- 
signed to match the portable 
telephone’s body so that the two com- 
ponents together present a 50. imped- 
ance at the antenna connector. 

A portable telephone often is used in 
less favorable locations than a mobile 
telephone. such as inside buildings. 
When the radio signal passes through 
walls, much of its strength is lost be- 
cause of absorption and reflection from 
the building materials. 

A location near a window is better 
because window glass passes radio 
energy with little attenuation. 

Cellular telephone systems are engi- 
necred well. Considering the range 
requirements, the transmitter power 
levels and the receiver sensitivity fig- 
ures, the typical cellular system might 
be said to be overengineered. Thus. 
despite the attenuation that building 


materials cause to radio signals. por- 
table telephones often work quite well 
inside buildings. 


The portable antenna is a 
special challenge for the 
manufacturer because it 
does not benefit from the 
efficiency of a good 
ground plane. 


Se Se ee 
Base station antennas 

Buse station antennas used in urban 
areas often are designed to receive and 
transmit in a sector pattern. 

The antennas are clustered on a 


tower or rooftop, with each antenna 
serving a secuon of the surrounding 
area, Sector antennas with beamwidths 
as narrow as 60° are common. 

A variety of antenna designs make 
efficient sector patterns possible. 
Phased dipoles and collinear antennas 
with reflectors, and log periodic anten- 
nas often are used. 

Many base station antennas are en- 
closed in a radome, which ts a plastic 
or fiberglass housing that protects the 
antenna without attenuating radio sig- 
nals significantly. 

Base station antenna systems include 
combiners and duplexers. A combiner 
allows several transmitters to feed one 
antenna. A duplexer is a filter that 
separates receive and transmit frequen- 
cies. Many channels may be combined 
to work through one sector antenna. 


Testing 
The first test to perform on an an- 
tenna system actually is an inspection. 
Look to see whether the antenna is 
complete and free of mechanical 


If you’ve been looking for a low-cost desktop console 
with large-system features... 


Look at the ULTRA-COM 96DT 
Desktop Radio Control Console | 


- with the exclusive Programming Help 
Menus that let you adapt your system 


to your requirements 


The ULTRA-COM Q6DT represents a unique 
application of console design and microprocessor 
technology to meet the needs of 4-to 16- 
channel users, with large-console features at 
"desktop" cost. Its application of microprocessor 
technology and ergonomic console design 
provides all the features found in larger, 


Write for detailed literature and specifications. 


MODULAR COMMUNICATON SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 
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more expensive systems. 


SIFCL 
nim im and signal strength to the maximum. In both 
ections. On as many as 40 channels. 


All Celwave BDA's are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They’re compact, single 
tray rack mounted or ina NEMA 3R enclosure, and 
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DIVISION OF RADIO FREQUENCY SYSTEMS 


breaks or bends. Inspect the antenna 
connector for any visible problem. 

Look for signs of foreign matter de- 
posits and ice or snow on the antenna. 
Near the ocean, salt spray may deposit 
salt and other minerals on the antenna 
that should be washed off with fresh 
water, 

Binoculars can be used to make an 
initial inspection of elevated antennas 


from the ground. 

The in-line wattmeter. which dis- 
plays forward and reflected power, is 
an indispensable instrument for an- 
tenna system testing. 

Low reflected power usually indi- 
cates an antenna system that works 
well. High reflected power usually 
indicates some malfunction in the an- 
tenna system. 


PAGING TRANSMITTERS 
DXP - SERIES 


° VHF/UI UME 100% SOLID STATE 
¢ 100 TO 500 WATT OUTPUTS 
¢ DIRECT FM - TONE, VOICE, DIGITAL MODULATION 


¢ 100% DUTY CYCLE 


The DXP Series from DX Radio Systems is a versatile family of rugged, dependable 
paging transmitters. The DXP Series comes with full metering, modular construction, 
and expandability to provide channel monitoring and link control receivers as well 
as optional wireline control inputs. DXP Series transmitters may be controlled by 
paging encoders providing any combination of tone, voice and digital formats. 
Contact a sales representative in your area or call DX Radio Systems and talk with 
our applications engineer about your requirements. 


Mages S deleisia 


je CONRALINIC ALIN 


3370 San Fernando Road, Unit 206 
Los Angeles, CA 90065 

(213) 257-0800 © (800) 447-6937 
FAX (213) 254-3210 
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Keep in mind that because coaxial 
cable attenuates radio energy. oulpul 
power measured at the transmitter ts 
higher than output power measured al 
the end of the cable where it connects 
to the antenna. Reflected power is 
greater at the antenna connection than 
at the transmitter end of the cable. 

A multimeter in its chmmeter mode 
is an effective mobile antenna system 
test instrument. 

In most mobile antenna systems, a 
continuity test between the coaxial 


The in-line wattmeter, 
which displays forward 
and reflected power, is an 
indispensable instrument 
for antenna system testing. 


connector shield and the center con- 
ductor should result in an infinite re- 
sistance reading. 

With the meter in the same configu- 
ration, attach a wire that connects the 
antenna whip to the vehicle metal. The 
resistance reading should drop to zero 
in a good, working antenna system. 


Repair 
Antenna system problems — oc- 
cur most often in mechanically 


stressed components, including the 
antenna mount and the coaxial cable 
connector. 

The inside of the antenna mount may 
corrode. If corrosion is found, scrape 
off the corrosion and dirt with a wire 
brush, 

The coaxial cable is most likely to 
malfunction at locations where it is 
subjected to stress. Look for coaxial 
cable problems caused by sharp edges 
and heavy objects placed on the cable. 

Because antennas are simple de- 
vices, most malfunctions can be traced 
to weathering, corrosion or mechani- 


cal stress. 
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Big Terminal Features, 


Page Maker. 8 


in a Small Paging Terminal 


For Smaller Markets, Customer Owned 
Paging, Health Care or for those Special 
Alpha Applications 

Unipage now offers those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only 
on larger terminals. And it’s affordably 
priced. Here are the standard features and 
some of the benefits that come with Page 
Maker 8. 


Page Maker 8 Standard Features: 

¢ 2000 Subscriber Number Capacity 

* One Channel Output 

*« A Quad Store Card for Voice Paging 
¢ A VP8 Card for Caller Prompting 

* A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

¢ Use 2 Tone, 5 Tone, POCSAG 512, 
1200 or 2400, GSC, NEC D3, NCA, or 
MBS pagers. 

* Numeric, Alpha, Tone or Voice paging. 
* Interfaces with PURC, Quintron and 
other transmitters. 


A Few Benefits of Owning a Unipage 

* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 

* System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable toan M15 chassis for future growth! 
* Unipage is a Motorola company. 

For more details, call Ron Walton at the 
Unipage number listed below. He will be 
happy to show you how the Page Maker 8 is 
the wise choice for your paging needs. 


Teiaseistt 


A Motorola Company 


1510 N. Hampton 
DeSoto, Texas 75115 
(214) 228-5306 
1-800-367-2864 
FAX (214) 228-1430 


Sold through Motorola Dealers or directly through Motorola and Unipage. 
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Statistical measures for 
cellular quality assurance 


Expanding cellular systems in MSAs have to find engineering resources to 
manage rapidly growing functional operations. Statistical performance 
estimates streamline growth planning. 


By Terry S. Cory, P.E. 


Time is the enemy of cellular mo- 
bile telephone carriers. 

When a carrier fields a new cell on 
a schedule that averages one per week, 
there is litthe time to reflect on the 
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engineering consequences. As cell 
spacings decrease in the large metro- 
politan statistical areas (MSAs), there 
is an increasing difficulty in keeping 
interference to acceptable levels. 
Nevertheless, for all the time taken 
by RF analysts and engineers in a typi- 
cal cellular operating company in col- 


lecting and processing drive-test data, 
the results most often are used on a 
one-shot basis for diagnosing a particu- 
lar problem or for deriving data for 
short-term decisions. 

Afterward, the follow reports and the 


Cory is a consulting engineer in Plano, TX. 
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PROBABILITY OF AN OUTAGE IN PERCENTAGE 


Figure 1. The probability of outage due to lognormal-Rayleigh interference. 
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Man Down, Radio Kill and 
Kemote Mic Monitor 


It’s easy with two-way ANI products from Cimarron Technologies. 


The CDEU-1 subminiature ANI encoder/decoder gives virtually 
any portable or mobile radio two-way digital signalling capability. Easily 
SF Es as installed in your radio, it provides advanced features found in no other 
Seguro t: GE-STAR® compatible product: 

* Remote Radio Kill & Un-kill with acknowledgement 

* Timed Open-Mic-Monitor with ack 

* Selective Unit, Group & All-Call with alert tone & LED 


* Emergency & timed Man Down with ack & alert tone 


CDEU-1 
encoderidecoder 


* Remote Unit Radio Check with ack 

¢ ANI at the beginning, end, or both 

* Stuck-Mic & Time-Out-Timer with ack & alert tone 
* Automatic data muting 

* Fully field-programmable with over 30 parameters 


* 3 year no-hassle warranty 


And at the dispatch center, your remote radios are 
displayed and controlled by our C-MARK series of two-way 
dispatch displays (with optional desk top terminal). Some of 


the special features include: 


* User-defined alphanumeric ID's * 


* Full two-way data handshaking 
* Large, easy to read displays 


92 mio: 
* RS-232 printer output C-MARK IV Dispatch Display (above) 


- ? a rsk yy (rie 
¢ Battery-backed time & date clock aud the CDT-1 desk top terminal (right) ' 
; work together to display and control your remote radios from the 


* Automatic data muting dispatch center. 


¢ RFI shielded enclosure 


* 19" rack mountable To find out more about Cimarron’s complete line of GE-STAR® compatible ANI 
* 3 year no-hassle warranty products, call toll-free in the U.S. 1-800-487-7184, or (619) 738-3280 
GE-STAR is a registered trademark of General Electric Corporation TECH NOLOGI FS 


Circle (20) on Fast Fact Card 


24 


data plots are put into files and forgot- 
ten. There is litle residual value to the 
effort they represent. 

Moreover, the data are taken and 
evaluated on a deterntinistic basis 
rather than a statistical basis. The data, 
when placed in statistical distributions, 
are available for predictive perfor- 
mance analysis using a model based 
entirely on measured data. 


Custom Designed 
Dispatch & Control Centers 


Featuring: 


* CAD Design Techniques 

* Welded Tubular Steel Framework 

* Tough, Baked-On Epoxy Coating 

* Color-Coordinated with New or 
Existing Decor 

* Premium-Quality Laminates & 
Hardwood Trims 

* Correct Ergonomics 

* Superior Craftsmanship 


Predictive performance analysis 
leverages the time engineers spend 
as carriers with systems in large 
MSAs continue to expand their 
infrastructures. 


System measures 

System measures of target failures 
and RF losses are used for quality as- 
surance because they are available 


STS designs and builds high- 
quality, custom dispatch centers for 
any application. Using advanced 


modular techniques for superior 
stability and longevity, along with 
premium materials, STS furniture 
is the best value in the industry. 


srs. 


Skaggs Telecommunications Service, Inc 
5290 South Main + Salt Lake City. Utah 84107 
(B01) 261-4400 + Toll Free: 800-879-1787 
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cell-by-cell from cellular switch data. 

Although these are good measures 
of traffic success or failure, a graded 
call quality measure streamlines opera- 
tions planning and ongoing system en- 
gineering maintenance relates data to 
ongoing subscriber perceptions of true 
call quality. 

A predictor for call success or call 
quality that normalizes drive tests un- 
der varying conditions is not readily 
available as cellular data collection and 
analysis systems output. Nevertheless, 
such a predictor would enable ex- 
pected performance calculation under 
varied traffic conditions. 

Currently, individual drives are used 
to troubleshoot or to provide engineer- 
ing decision data for specific items at 
specific locations within the system. 
Consequently, these drives form only 


individual drives are 
used to troubleshoot or to 
provide engineering 
decision data for specific 
items at specific 
locations . 


a snapshot of a time-and-location- 
varying system in deterministic terms. 
Fortunately, the drive-test data can be 
used for normalized call success or call 
quality prediction. 

The RF analyst could use such a 
predictor to focus on the cellular tele- 
phone service's true statistical charac- 
ter. The analyst could assess the mean 
and standard deviation of the received 
signal strength indicator (RSSI) or car- 
rier-lo-interference ratio (C/l) and the 
probability of achieving a desired per- 
formance level as well as the probabil- 
ity of a dropped or noisy call. 

How about measuring C/I on fully 
loaded channels (signals present on 
both adjacent and co-channels)? Al- 
though measuring C/I is not new, 
structuring data samples according to 
occurrence is new to cellular operating 
companies” engineering regimen. 

Why not characterize C/I data 


removed 
ge improved grounding teeth 


* 


_ + Soldered ground lug 


UltraLink CABLE 


Solves many problems experienced by mobile installers. 


+ Low-loss Teflon® dielectric 

+ Withstands high temperature 

* Fits standard RG58 size connectors 

+ Easily removed dual shields 

* Used In our base and mobile antennas — 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcraft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N-H..03103 USA = TELEPHONE: 603-627-7877 » FAX; 603-627-1764 + TELEX: 4949472 
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samples according to occurrence in 
each of a number of small geographic 
areas that are operationally significant 
to the system and not, for example, 
limited to the best-server area of a 
particular cell? 

The data from a given geographic 
bin of interest are quantified in incre- 
ments according to occurrence to give 
an amplitude probability distribution 
(APD). The bins can be chosen either 
on a cell-sector or on a purely geo- 
graphic basis (a local street map direc- 
tory index. for example). 

The APD for the fully loaded chan- 
nel gives the worst case. The APD can 
be multiplied by the probability distri- 
bution for traffic, thus enabling system 
performance predictions ys. time. 

Results from a number of cells 
should tend toward the same APD, 
with particular measurement sets lying 
along different portions of this curve. 
The APDs for a properly operating 
land mobile radio system are well 
known, with standard deviations fall- 
ing in the SdB-7dB range and approxi- 


Tried and true 
performance, 


mating a curve of the lognormal- 
Rayleigh distribution family. 

A program can be written casily to 
process drive test data and to obtain 
APDs for the areas being driven, The 
data file defining the interference plot 
and producing C/I can be culled to 
remove non-loaded scans. 


... call quality can be 
assured by adjusting cell 
site and switch 
characteristics .. . 


EE a aS 

The remaining data file then can be 
ordered by counting the number of 
samples falling within defined incre- 
mental C/I ranges. The APD is a graph 
of these results for the defined geo- 
graphic area. 

Once the APDs have been deter- 
mined for at least these operationally 


Automatic 


significant geographic areas, a model 
then exists for the system that is based 
purely on empirical data. If channel 
loading vs. ime from the switch is 
converted to probability distributions 
applicable to cach geographic bin, then 
dynamic system performance simula- 
tions can be obtained. 

Such a system quality measure dis- 
tills useful results from all of the srap- 
shot drives. The database that progres- 
sively builds is continuously available 
to correlate with new drives as an in- 
dicator that there have been no hard- 
ware failures in cells serving the test 
area. 

Statistics derived from the APDs 
will be useful for defining cell perfor- 
mance improvement strategies. Most 
often within a reasonable range of 
RSSI variability, call quality can be 
assured by adjusting cell site and 
switch characteristics to hand off to the 
best server before call quality degrades 
noticeably. 

Situations occur, nonetheless, where 
this adjustment is futile until one or 


26 Mebile Radio Technology 


Same low price! 


DATA SIGNAL, INC. 


secueem 


= 6 


cos 


comeney 
e 


Three quality interconnects, 
packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 
half-duplex, or simplex, and 
come in desk-top or rack-mount 
enclosures. The simplex models 
provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 


February 1993 


Telephone Interconnects 


AUTOMATIC TELEPHONE INTERCONNECT 4 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 
programmable relays. Priced from $249 to $595. 


2403 Commerce Lane 
Albany, Georgia 31708 


Telephone: 912-883-4703 
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When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 


superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 


self-healing diagnostics, and battery backup. 


CALIDA: Big console flexibility for smaller systems 


@ innit MNT ea 


Mini-TDM-150 Desktop Console 


"F onpacom 


SYSTEMS, Inc. 
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Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 


and an internal paging signalling en- 
coder generates any sequence you’ll 
ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 
of-the-art performance on 120 
channels or more. Either way you 


\ can count on Orbacom. Our com- 
: . munications consoles are the most 


reliable you can buy, and have 
been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


more particular RF improvements are 
made. Whereas a standard deviation in 
C/I of about 6dB is the lower bound 
with a well-designed cell, a standard 
deviation upper bound of 12dB will 
not provide sufficient stability for 
adjustments alone to solve the 
problem. 

Generally it is difficult to exceed 
7dB-8dB based on RSSI or co-channel 


components alone unless there is a 
large system failure or flaw. 

The APD will then indicate quickly 
whether an RF design change is re- 
quired immediately to improve call 
quality. Sufficient data must be taken 
to define the average C/I level when 
the typical channel is fully loaded. 

Often a single drive test is not 
enough to resolve the question of an 


OFF-LINE, AND THERE WHEN YOU NEED IT... 


FIRST TRUE BACKUP 
PREAMPLIFIER, 


TOWER MOUNTED PREAMPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 


US Pat * 4.565.972 


SYSTEMS IN 
RANGES FROM 
450 TO 960 MHz 


Tower Preamp Test Cable 


Main Transmission Line 
eis | 


TRUNKING, 
CELLULAR, 
GSM AND NMT 


Sensitivity improvement of 5 dB average 

Optional tower preamp test system 

High intercept points for reduced IM susceptibility 
Versions with specific rejection of cellular band 
Modular expansion of 4 to 32 or 12 to 192 channels 


Write for: BROCHURE NO. C1064 and 
“SYSTEM IMPROVEMENT ANALYSIS” Lit. #D2004) 


MULTICOUPLER SYSTEMS + SIGNAL BOOSTER SYSTEMS 
DUPLEXERS + CAVITY FILTERS « RF SYSTEM PRODUCTS 


TX RX SYSTEMS INC, 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-548-4700 FAX 716-549-4772 (24 HRS.) 
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RF design change. The average C/I 
usually is found as the median or 50% 
probability value as a matter of 
convenience in displaying the graph 
and in normalizing to similar graphs. 
Using the APDs makes it impossible 
to attribute particular C/I levels to 
dropped calls on a statistical basis over 
the cell sector (or other small geo- 
graphic area) for direct correlation 
with switch data for RF losses. 
Lognormal-Rayleigh statistics are 
shown in Figure | on page 22. They 
are parametric in lognormal standard 
deviation, with OdB representing 


Often a single drive test 
is not enough to resolve 
the question of an RF 
design change. 


Rayleigh. The curves are plotted on a 
lognormal-linear scale. The measured 
APD curve for the area is expected to 
fall within this family. 

From the APD, a quickly applicable 
performance measure is available. 

For example, assume that an area 
just meets MacDonald’s original serv- 
ice criterion of 17dB C/I over 90% of 
the area, that lognormal-Rayleigh sta- 
listics apply with a standard deviation 
of 6dB and that the geographic area 
coincides with a cell's coverage area. 
Achieving this performance requires a 
margin of 14dB above an arbitrarily 
set threshold value of 17dB. which is 
equivalent lo having a median (SOth 
percentile) C/I value of 31dB. 

Thus, 50% of the C/I’s are greater 
than 31dB and 50% of the CI’s are less 
than 31dB. [f the call-drop threshold is 
taken at the lower limit of voice intel- 
ligibility for an articulation index of 
0.3, then the C/I would be 5dB, a level 
that would be achieved for 98.6% of 
the locations. The area mean occur- 
rence rate of dropped calls would be 
1.4%. 

If the standard deviation were |2dB 


z : 


pA 
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Paul Dobos 


Clear Channel Commun 


“Extremely fast shipment-— 
often here the next day. 
never more than two datys 


Keep up the good work?” 


lerry Goerz 
Kentucky Utilities Co 


Your quotes are fast 
Delivery ts fast.” 


Carl Davis II] 
NY St, Dept. Envir. Consy 


“Having guranteed prices 
right next to the tem in the 
catalog ts ercat. I find the 


Photographs of products very 


helpful at times.” 


& The Ugly. 


The Good, 
The Bad, 


Several times a year, Cartwright 


Communications sends a questionnaire to 


Davic Willi m 
Willams Communications 


their entire customer list asking, “How are we 
“Your company has been 
perfeet on orders." 


doing?” In Fact, Cartwright asks their 
customers to “tell it like it is, no matter 
whether it’s good, bad or ugly”. Cartwright 
listens very closely because we value our 
customers’ opinious. Here are some of the 


responses. Joanne Miller 


Tower Communications 
We Deliver Value! 


“We have ne complaints 
regarding shipments, since 
most of the time, the 
merchandise arrives sooner 


than expected. 


1-3 Day Delivery Nationwide. Call us by 
3:00pm E.T. and we'll ship the same day. & 


Call for our free Pricebook with 
guaranteed prices for 3 months. 


B58 ARIWRIGH 


COMMUNIATIONS COMPANY 


800-543-8614 


Your ready source for Andrew, A/S, 


Saddam Hussei 


Dictator of Ir iq 


“Cartwright? Those bums 
wouldn't even accept my 
order!!!” 


Celwave and Decibel Products. 
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instead of 6dB, again for a median cell- 
area C/I of 31dB, then a C/I of only 
5dB would be realized for 90% of the 
locations, and a C/I of 17dB would be 
expected for only 78% of the locations. 

One might argue that the call-drop 
threshold is less than 5dB, but certainly 
no less than OdB. For the 12dB stan- 
dard deviation, a C/I of OdB or greater 
is expected for more than 95% of the 


cell locations, corresponding to a 
dropped-call probability of at least 5%. 

For the standard deviation of 6dB. 
OdB C/I is expected for 99.5% of the 
locations, corresponding to a dropped- 
call probability of 0.5%. 

The chances of an outage in the cell 
fringe areas is greater, typically by a 
factor of 2-to-3, than over the mean 
cell area. Using a 2:1 expansion factor 


2 More... 


No more wasted time, no more headaches, 
no more antenna problems. 


Our new RM Series Roof/Body Mount 
Antennas are packed with features that 
represent performance, durability and 
convenience. No other antenna manufacturer 
can offer you more. 


Choose from our full range of low band, VHF, 
UHF, and SMR antennas in unity, 3, 5, and 6dB 
gain, and say “no more" to your communication 
problems. Give us a call today. 


0 more broken whips. 


f 
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-* No more rusty mounts. 


in the fringes, a quick expectation is 
that dropped calls would occur over 
0.5%-1.4% of the area locations and 
over 1%-2% of the fringe locations. 
For a 12dB standard deviation, the 
mean area expectation is that of 5%- 
10% compared with 10%-20% in the 
fringes. 

Dropped calls certainly are a lower 
bound on quality assurance, just as 
achieving a 17dB C/I noise-free call 
forms an upper bound. Assuming a 
tolerable noisy signal occurs for a C/I 
of 12dB (about 25dB stnap at 
baseband), the expectations based on 
the model! described above are 95% 
(90% in the fringes) for a 6dB standard 
deviation, and 85% (70% in the 
fringes) for a |2dB standard deviation. 

These numbers suggest that a noisy 
call may be experienced 5% of the 
time (10% in the fringes) for a 6dB 
standard deviation and 15% of the time 
(30% in the fringes) for a 12dB stan- 
dard deviation. 

A quality control question that 
may be asked is: “For what standard 
deviation does it become impracti- 
cal to obtain acceptable performance 
by adjusting the cell and switch 
characteristics?” 

As a practical matter, adjustment 
becomes impractical when there is no 
definite best-server available for the 
vehicle enroute over the handoff re- 
quest cycle(s). 

At the 90th percentile over the cell 
area, the Rayleigh curve requires about 
a 10dB margin to accommodate fast 
fades. Assume the 31dB median C/I to 
be a fixed design quantity. Then, if the 
achievable 90th percentile C/I from 
any potential server minus 10dB is 
above the dropped call level (measured 
or chosen), then the system probably 
can be corrected by adjustment. This 
evaluation corresponds to a standard 
deviation of about 8.5dB, based on 
minimizing dropped calls. 
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Real Pagers for a Real World. 


Today 's pager customers come 


Uniden 


MICRO 


in all shapes and sizes. 


They include plumbers, and 
business people and moms. Just regular folks 
who don't like being out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 


solidness to endure the bumps and bruises of 


a 
MICRO 


a not-so-perfect world. 

At Uniden, we've always designed our 
pagers with the real world in mind. So it's no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stock the 


pagers designed with the real world in mind. 


uniden 


© 1002 Uniden America Corporation 


Uniden pagers. 


For more information about Uniden Pagers, Call 1-800-292-2294. 
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Testing and repairing 
older solar panels 


Field service may return solar-powered remote radio communications Sites 
to the air fairly quickly after panel failure. Proper evaluation, tools and 
procedures help technicians to make repairs. 


By Donald E. Koehler 


Occasionally, as a technician you may 
be called to service a dead repeater, only 
to find the photovoltaics (solar panel) 
powering the system are inoperative be- 
cause of vandalism or thermal stress. 

Ofien, a single system or a single 
repeater is powered by older panels that 
were bought at a bargain price. When 
such a panel has minor damage, such 
as a Single gunshot to a cell, or when 


Koehler is a technical writer; technical resource 
researcher: and computer, communications and 
database specialist for Hartec Management Con- 
sultants, Anchorage, AK. 


the panel has succumbed to thermal 
stress, it is possible to test and repair 
the panel on-site. 

Although the panel’s power output 
may be reduced somewhat, at least the 
radio system will be back on the air. 

Temporarily reducing transmitter out- 
put may allow the repaired panel to be 
used until a replacement is installed dur- 
ing the next visit to the site. Effecting 
a repair may be critical if helicopter 
transport is required or if the site is a 
long way from the shop. 

Older panels are constructed of cir- 
cular silicon cells covered by a transpar- 
ent, rubber-like, resilient coating with 
a fiberglass backing. Some panels may 


A few simple tools are all you need to repair solar panels on-site, keeping a system 
on the air. 


be covered with a Plexiglas-like mate- 
rial. Others may have a backing of 
phenolic-like material. 

Most newer panels have a metal back- 
ing, or the panels are flexible. In most 
cases, the older panels are casier to 
repair. 


Tools for testing 

The tools needed for testing panels 
range from simple to complex. 

An inexpensive digital voltmeter, a 
high-quality OA-8A ammeter and a var- 
iable rheostat have been used with suc- 
cess. Analog (pointer) voltmeters are 
fine, but the digital voltmeter is more 
suitable. An ammeter with a OA-8A 
range is most useful for testing and gen- 
cral system use. 

> Witmeter—A shunt allows a com- 
mon multimeter (volt-ohmmeter or 
VOM) to be used as an ammeter. With- 
out the shunt, a VOM cannot handle 
more than a few hundred milliamperes 
of current before going up in smoke. 
Shunt construction is explained in the 
ARRL Handbook, Surplus meter move- 
ments are available from Fair Radio, All 
Electronics and JIMPAC. 

> Ammeter—A resourceful techni- 
cian can make do with test equipment 
carried to the site, but a dedicated am- 
meter is small and relatively inexpen- 
sive. It is useful for testing battery- 
charging subsystems, as well. 

Although the ammeter can be made 
from any old meter movement, it is bet- 
ter to use a high-precision meter to in- 
dicate how much power is available 
from the panel under test. 

> Rheostat—One rheostat that has 
been used successfully is nothing more 
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Is Quality A Factor When Selecting 
Cell-Site Antennas? 


DAPA understands that cell-site 
antennas are a key component when 
maximizing RF performance. We 
have over 3 decades of experience in 
design, manufacture and installation 
of cell-site antennas and towers. 


Quality control is the single most 
important objective for DAPA. Our 
antennas will help assure that your 
RF system provides continuous high 
performance to your customers ... a 
commitment equally satisfying for 
us. DAPA clients agree. And the 
list continues to grow. 


The Products: 

¢ Broadband Panel Antennas 

(60°, 85°, 90°, 105°,115 °, 185°) 

* Broadband Omni Antennas 

* Collinear Omni Antennas 

* Corner Reflector Antennas 

¢ Log-Periodic Antennas 

¢ Circularly Polarized Antennas 

* Self-Supporting & Guyed Towers 
¢ Communication Shelters 


The Applications: 

Analog & Digital Cellular, GSM, 
PCS/PCN, SMR, Trunking, Paging, 
AVI/AEI, Air-to-Ground (ATG), 
Military, Government, and more. 


France office: Tel +33 1 69 07 61 35 
; U.S. office: Tel (716) 373-7228 


— 


Definitely. Most Definitely. 


Circle (29) on Fast Fact Card 


34 


Mobite Radio Technology 


The meter is grounded via a cliplead. The positive lead goes to 
a pin inserted through the covering to the foil conductor. 


than a huge. wire-wound variable resis- 
tor in a vented case. The power rating 
is immense, and the unit is a military 
surplus item. 

The rheostat is used as a load for the 
solar panel during testing and trouble- 
shooting. Alternatively, a lamp or a 


speaker coil can be used as a load. 
Put the panel under test where you 
can move it and see the output leads. It 
helps to know the panel's output rating. 
but that information is not essential. 
Find the output leads and note wheth- 
er they are marked or color-coded posi- 


Using an exacto knife, remove the covering over the break In the 
foil conductor. Be careful to avoid causing damage near the cell. 


tive (+ or red) and negative (— or 
black). 

Attach the load across the leads. As 
far as the load is concerned, polarity 
does not matter. 

For the next step, attaching the volt- 
meter across the load, polarity is impor- 


YOU'LL FIND MORE. 


Convenient one-stop purchasing isn't 
all you get from Hutton. You can receive 
actory-caliber advice from a team that 


averages |4 years per person 
in your industry. You'll seldom 


] HAN GREA}T NAMES experience a backorder because 


by <° vn, PANAVISE vag 


February 193 
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femens Solar Industries 


we maintain extremely heavy 


inventories, And we'll even deliver your rush 
order overnight when you call by 4 PM. Call 
toll-free to request a free fact kit. 


MON 


A 


COMMUNICATIONS 


Dallas, Texas 
2)4-2394)580 FAX 239-5264 
800-142-3811 

Norcross, Georgia 
104-729-9413 FAX 729-9567 
800-741-3811 


Rp. Hutton National 
a » Ss Humble, Texas 
7134464050 FAX 446-5779 
BR oe a % $, a as SO 1325-8950 
& ~ Sw, PX) Ve Communications Works 
~ Or ~ Sto RITRON Y“~ 72> Denver, Colorado 
2 ws WE 2% 303-820-2929 FAX 820-2809 


800-726-6245 


HUTTON HAS WHAT IT TAKES 


NEW COM-I20A provides crossband duplex, split screen 
spectrum analyzer and a new level in ease of operation. 


IFR Systems began producing communications service monitors in 1976. 
Since that beginning, IFR has strived to ensure that each new generation of 
service monitor provided a more cost-effective combination of features and 
performance than the last. The COM-120A is no exception. Many of the 
standard features have never been available in an instrument in this price 
range. Some of the standard features include: 


= Crossband Duplex a Digitized Oscilloscope 

w= Digitized Analyzer = Automatic SINAD Measurement 
w Split Screen Analyzer = High Resolution EL Display 

aw Analyzer Marker = 10 W Antenna Protection 


If more specialized capabilities are required, a long list of options Is 
available which allow you to customize the instrument to meet your 
specific applications: 
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10200 West York Street 

Wichito, KS 67215-8935 USA 
316/522-4981, TWX 910-741-6952 
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tant. A digital voltmeter will not be 
harmed if it is connected backward (re- 
verse polarity), but an analog meter 
could be ruined. If you are using an ana- 
log meter, be careful. 

The voltmeter measurement verifies 
the output lead polarity. If the leads are 
not marked. now is the me to mark 
them, and mark them well. [f you did 
not install the system yourself, this step 
can save you a costly mistake. 

Next. connect the ammeter between 
the panel and the load. Ammeters are 
polarity sensitive, so be sure to connect 
the positive ammeter lead to the panel’s 
positive lead. 

The negative ammeter lead connects 
to the load and. through it, to the panel’s 
negative lead. In this manner, current 
flows through the ammeter, through the 
load and back to the panel. 

Connect the voltmeter across the load 
to measure the voltage produced. Point 
the panel at the sun and notice whether 
any current is produced. 

Panels with low output current and 
“normal” voltage are usable “as is.” 


A suspected faulty cell has been jumpered 
to restore the continuity of the circuit 
string under test. 


Those with low voltage and current 
must be repaired, 

To troubleshoot older panels, you 
need the voltmeter and the load. In ad- 
dition. several long (3-inch or longer) 
needles. clip leads and a pair of heavy 
gloves or locking pliers (Vice-grips) are 
needed. A magnifying glass would be 
helpful. too. 

Connect the panel to the load, Con- 
nect the voltmeter’s ground lead (— or 
black) to the panel's ground lead (— or 
black). With the panel facing toward 
you, look to see the cell is closest to the 


panel ground. 

The cells are connected like tiny bat- 
terics. some in series strings to boost the 
voltage and some in parallel strings to 
boost the current. The cells normally 
are connected with a foil-like conductor. 

When you have found the ground con- 
ductor on the cell side of the panel, find 
the first cell connected to it. With the 
pliers. insert a needle into the transpar- 
ent covering until the needle just touches 
the foil-like conductor above the first 
cell. Take care not to damage or tear the 
foil. 

Connect the voltmeter’s positive lead 
to the needle with a clip lead. Expose 
the panel to the sun. If the cell is good, 
the meter should read about 0.6Vde. 
Such a low voltage is read more easily 
with a digital voltmeter than an analog 
voltmeter. 

If the cell is good. continue up the cell 
string. As each good cell is added, the 
voltage will rise about 0.6Vde. 

Several cell strings often are placed 
in parallel for more current output. You 
may find an entire cell string good, with 
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sound Technology 
Working for You 


SONIC ESL2000 
EARHANGER AUDIO RECEIVER 


Places receive audio at the user's 
ear. Gives the ability to hear 
surrounding sound, as well as 
radio traffic. Lightweight, yet 
secure for use in a variety of 
active environments. Available 


for all popular handheld two- 
way radios. Uselul to police, fire 
and security personnel. 


Special dealer packages available. 


CALL OR FAX 
FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Sonic Communications Inc. 

4 Colonial Center Box 287 

New Ipswich, N.H. 03071 USA 
Tel: 800-688 1944 / 603-878 1944 
Fax: 603-878 1773 
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Hold On To 
Your Money! 


Panasonic 
Numeric 
VHF, UHF, 900 
MHZ Numeric 
Display Pager 


WHY tie up your capital resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping* 


gets it to your shelves fast! 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


—VCP 


P.O. Box 550999 * Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 © Fax (214) 278-5981 


*On in-stock items ordered by [2 noon CST 


COMMUNICATIONS DIVISION 
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a bad cell in an adjacent string causing 
the fault. 

When a bad cell is found, place a nee- 
dle above and below the cell and use a 
clip lead to jumper around it. Continue 
to test the panel if the jumper restores 
the string under test. 

Mark all bad cells with an opaque, 
washable marker. Once all bad cells are 
marked and jumpered, test the panel 


output. This test reveals the worst-case 
output, assuming the marked cells can- 
not be repaired. 

On panels with plexiglass covering, 
the needle may have to be inserted from 
the rear of the panel. Be careful not to 
damage or tear the foil-like conductor 
between cells. 

A method similar to the one described 
above may be used for checking other 


Take Your Hands Off Your Radio! 


Maximize your 
performance with the 
ease and comfort of 


hands-free radio operation! 


DTC's most advanced line of 
communication accessories are built 

to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 


16 Hampshire Dr., Hudson, NH 03051 


TACTICAL 
COMMUNICATIONS, INC. 


1-800-233-8639 
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types of panels. Use common sense. 


Repair 

Panels with obvious damage, corrod- 
ed conductors under transparent cover- 
ing or backings that are delaminating, 
rarely are worth the effort to fix. 

If the panel has a single gunshot hole, 
usually through a cell, it may be worth 
repairing. 

Panels with thermal damage usually 
have several bad spots with no bad cells. 
Thermal damage may occur when the 
covering and backing have different 
thermal coefficients and expand at dis- 
similar rates. pulling the foil-like con- 
ductors from the cells. These faults are 
tedious but inexpensive to repair. 

Repair of older panels is possible, 
with patience. Additional tools and 
materials needed include: 

> a pink pencil eraser and/or a small 
piece of fine-grit sandpaper. 

>» asharp exacto knife or razor blade. 

> a low-wattage soldering iron and 
low-temperature rosin-core solder. 

>» small pliers or tweezers. 

» Crazy Glue or clear fingernail 
polish. 

>» clear silicon room-temperature 
vulcanizing (RTV), a type of bathtub 
caulk, 

> a magnifying glass. 

I prefer to work indoors and use a 
1OOW spot lamp for panel repair. Repair 
decisions should be realistic: Is it less 
expensive to repair or replace, taking 
system downtime into consideration? 

Assuming only one cell is bad, a sit- 
uation that is uncommon with thermal 
damage. you can take the following 
steps. If more than one cell is bad, con- 
tinue until the job is done. 

Step I. In a pane! with the older re- 
silient (rubber-like) transparent cover- 
ing, take your magnifying glass and look 
carefully at the suspect cell and nearby 
foil-like conductor. Can you see cell 
breaks? Is the foil-like conductor lifted 
from the cell edge or broken between 
cells? 

If the cell obviously is broken (a bul- 
Ict hole, for example) or if it has major 
cracks, it is not repairable. Replacing it 
with a new cell is not worth the effort. 

If the cell appears good or if you can 
sce where the foil-like conductor has 
lifted or broken from the cell or cell 
edge, odds are you can bring the panel 
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back to life. 

Step 2. Use the exacto knife or razor 
to make a shallow cut in the panel sur- 
face about 0.5-inch square. Use the 
magnifying glass to get a close look to 
ensure the cut surrounds the bad spot. 

Carefully peel the covering off in 
small layers. [f you hurry, the covering 
will come off in chunks, possibly break- 
ing a good cell. 


Once the cell edge or foil has been ex- 
posed, use the knife edge to scrape the 
last of the covering away from the edge 
of the foil. 


Use a pencil eraser or small piece of 


sandpaper to buff the area lightly on 
both sides of the break. If the foil has 
lifted frem the cell, buff the small sil- 
ver edge of the cell with the pencil 
eraser. 


MARK’S NEW ADJUSTABLE 
BEAM Ladies slums 


ay for further information 
r complete line of cellular ptf 


Radiation Systems, Inc. 


Mark Antennas Division 
1757 S. Winthrop Drive, Des Plaines, IL 60018 U.S.A 
Telephone 708-298-9420 Fax 708-635-7946 
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Holds up to 16 messages 
128 Character memory 


Selective message delete 


Uses one “AA” alkaline battery 


INTERNATIONAL, INC. DALLAS, TEXAS 


COMMUNICATIONS DIVISION 
Wats 800-527-9366 


FAX # (214) 278-5981 


Step 3. Form a solder bridge over the 
break. 

Warning: Solder produces toxic 
fines. The panel covering produces tox- 
ic fumes if heated with a soldering tron. 
ventilate your work area. This hazard 
is common in all electronic repair. 


Remember, the panel 
backing may not tolerate 
much heat. 


Use a small piece of copper wire 
shaped as a U and tinned with solder 
to reduce the time the iron spends in 
contact with the cell under repair. 

Remember, the panel backing may 
not tolerate much heat. Careful prepa- 
ration and a tinned jumper saves time 
and damage. You can continue the re- 
pair using the tools on hand, applying 
common sense. 

Apply a small amount of solder to the 
iron’s tip—not a big, runny gob. but 
enough to form a bead that will not drip 
with the iron held tip down. 

Place the U-shaped piece of wire on 
the area to be bridged. Hold it with the 
tweezers and apply the iron. 

As soon as solder flows, remove the 
iron. Once the solder cools, examine the 
bridge with the magnifying glass. If the 
solder flow did not bridge the gap, ap- 
ply another small bead of solder. 

Do not hold the tron on the work area 
any longer than it takes to flow the sol- 
der. Wait for the area to cool complete- 
ly before applying the iron a second 
time. 

Test the repair with the voltmeter and 
sunlight or bright artificial light. If the 
cell is on line, the repair is succesful. 

Step 4. After the repaired area cools 
completely, seal it with clear fingernail 
polish or Crazy Glue—just a light coat. 

When the area is dry, apply the sili- 
con RTV to fill in the hole in the panel 
covering. 

Bead the RTV just above the cover- 
ing. Once it starts to firm up, smooth 
it off even with the top of the panel 
covering. 

The RTY excretes a mild acid while 
curing, hence the use of fingernail 
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To Order Call Toll Free: 1-800-MIDIAN’S 


Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 


World Leader in Innovative Communications Technology 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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NEW Isolating Protector 
- _ Stops Lightning 
on Coax Line 


New IE Series Protector 


0% COAX 
99.9% TO GROUND 


90% SHIELD 
Typical DC Center Blocked 


— CENTER 
100% ~25% 


> TO 


BR 000 


50% SHIELD 


Se 50% CENTER 


~75% TO GROUND 


Our patented Isolated Equipment (IE) Series Protectors 
ground and then isolate both the shield and the center 
conductor of your coax line. Lightning is diverted to the 
outside ground system. It can not travel to the equipment 
chassis and follow the electrical wires to ground which 
can happen with all other type protectors including 1/4 
wave shorted stubs. The IE Series Protectors are available 
from 1.5MHz to 2.6GHz (to 20GHz Special). This innovative 
and unique series is 99.9% effective, setting a whole new 
meaning to the term “Coax Protector”. Of course it’s from 
the World Leader in RF coax protection. 


1500 models of coax, power and twisted 
pair protectors . . . plus lightning/EMP 
and grounding solutions. 


KPolyP, lyPhas : [ (800) 325-7170 


(702) 782-2511 

ORPORATION FAX: (702) 782-4476 

2225 Park Place i P.O. Box 9000 lJ Minden, NV 89423-9000 
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polish to protect the conductor from 
corrosion. 

This RTV is good to use to fill in 
holes in the panel covering caused by 
birds or bullets, assuming the panel is 
working otherwise. 


Bypass 

It may be possible to bypass a broken 
cell or a faulty area in a panel covered 
by plexiglass material. Although it is 
possible to drill out plexiglass coverings, 
it rarely 1s worth the time and trouble. 

Instead, turn the panel over to expose 
the back. Point the panel face to the sun 
and use the shadow of the cell and con- 
ductor to mark the panel's defective 
area. 

Use a hand drill to make a small hole 
into the conductor leading into and away 
from the cell. 

Tin a piece of wire with a large gob 
of solder, as much as will stay on the 
wire without dripping when the wire is 
held vertically. Put the tinned wire into 
the hole you drilled and heat it with the 
soldering iron. 

Observe the front of the panel and try 
to see whether the solder flows. Cut 
Wire just above the panel back. 

Take the same step with the other side 
of the cell. Then connect the two wires 
with a third, insulated wire. 

Note: Use wire capable of carrying 
current produced in the circuit. 

This jumper is not pretty, but it 
works, 

Test the panel. If it passes the test un- 
der load, continue as follows. 

Seal the repaired area with fingernail 
polish. Coat the wire, the holes and the 
rest of the area. 

When the polish is dry, cover the area 
with silicon RTV. 

Warning: This repair exposes voltage- 
carrying conductors from the panel. 
Cover the area well and protect it from 
mechanical damage during installation. 

Remember, there is no substitute for 
common sense. Be careful, and if you 
are unsure about how to proceed, stop. 
It is better to be safe than sorry. 

This field-expedient repair can return 
a radio communications system to the 
air, producing power and revenue until 
a permanent repair is made. 

Carry a few extra tools to those re- 
mote, solar-powered sites, and you can 
make solar panel field repairs. cane 
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SMR NETWORKING | 


The es rR 
Natural 


Order Of 
Things. 


SMR’s are weaving a 

web across America. 

Now you can 

dispatch network 

from site to site 

without any change 

to the existing 

mobiles. With just 

one TNT-100 at any 

site you can get in on 

the “Network Across 

America” that so 

many others are 

using. This advanced logic controller has built-in audio companding, 
voice prompted interconnect, validation, airtime logging and much 
more. The TNT-100 is remotely programmable and is very user 
friendly. See your revenues grow as your customers enjoy the 
benefits of dispatch networking at any time, anywhere. The TNT-100 
is also the first step in the new “Follow Me” roaming soon to be 
available. No trade out to be made, just add on as you grow! 


= Free membership @ Free brochure @ Free phone call 


1-800-798-7881 


Trident Micro Systems 
10221 Slater Ave., Suite 103, Fountain Valley, CA 92708 (714) 549-5206 
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How digital technology 
will affect SMR operators 


Digital technology will help SMR operators to build wide-area systems that 
offer competitive mobile telephone service and continue to offer attractive 
dispatch service. Accelerating subscriber growth is forecast. 


By Robert G. Wysor 


Now that the new U.S. president. 
who was elected on the promise of 
dramatic change, has been sworn in. 
the specialized mobile radio (SMR) 
industry is entering a pe- 
riod of extraordinary 
change. 

Digital technology is the 
catalyst for restructuring 
the industry. Digital SMR 
advantages ure spurring a 
consolidation of system 
Operators, new investment 
and financing, and a new 
marketing focus. 

Widespread implemen- 
tation of digital technol- 
ogy will lead to increased 
subscriber growth, lower 
SMR radio prices, ex- 
panded SMR features and 
increased radio sales. 

The FCC is committed 
to a regulatory structure 
that promotes Innovation 
and growth. Digital SMR 
will provide customers 
with state-of-the-art fea- 
tures and the possibility to integrate 
dispatch, interconnect, data. paging 
and voice services. 

Advanced roaming capabilities will 
be possible with widely implemented 
digital systems. The management of 
Fleet Call, a multiple SMR system 
operator based in Rutherford, NJ. has 


Wysor ts a consultant with MTA-EMCI. Wash- 
ington, DC. 


NOT SURE 
23% 


stated its desire for a nationwide, seam- 
less digital SMR network. These de- 
velopments are paving the way for 
SMR operators to compete with cellu- 
lar mobile telephone carriers and fu- 
ture personal communications service 
(PCS) providers. 


IN THE NEXT 
YEAR 
7% 


NO PLANS 
33% 


Source: EMCI, based on the 1992 AMTA-EMCI SMR industry survey. 


Figure 1. Percentage of SMR companies with plans for implement- 
ing high-power digital SMR technology. 


Digital growth will be led by Fleet 
Call and Motorola, Schaumburg, IL, 
along with a number of other large 
multiple system operators that are plan- 
ning to build digital systems, Forward- 
looking SMR system operators already 
are implementing wide-area roaming 
networks even before digital SMR is 
available. SMR mobile data networks 
are providing customers with advanced 
data applications. 


These developments will lead to an 
acceleration in growth for the SMR 
industry beginning in the next few 
years. The SMR industry has been 
growing ata rate of about 140,000 new 
units in service per year since 1985, 
The installed base of SMR units has 
increased from approxi- 
mately 240,000 in 1984 to 
1.3 million in 1993, 

EMCI projects SMR 
growth will accelerate be- 
ginning in 1993. Although 
growth of traditional ana- 
log SMR units will remain 
flat to slightly lower, new 
digital SMR systems will 
begin to impact the indus- 
try significantly beginning 
in 1994. 

Dramatic change in the 
growth curve slope is ex- 
pected, as well as the be- 
ginning of non-linear 
growth for the last half of 
the 1990s. This change in 
growth will contrast: with 
the cellular industry's 
growth pattern, which will 
be moving from accelerat- 
ing lo steady growth over 
the same period. By 1995, the industry 
will be adding more digital units per 
year to the installed base than analog 
units, 

Approximately one-quarter of SMR 
companies plan to implement digital 
SMR in some form in the next three 
years. A number of large multiple sys- 
tem operators have filed requests with 
the FCC to construct large wide-area 
digital SMR networks. These compa- 
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With the new SLV40, what you 
see is less than what you get. 


Actual size — 
1.5" « 5.75" x 7" 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com® Plus SLV40 from 
RELM Communications! It's the smallest, most 
compact mobile radio we've ever introduced. 

But, what you get is a powerful, versatile radio 
that delivers all your basic communications needs 
with incredible ease of operation...all at the afford- 
able price of only *482.00!* 


What more do you get? Just look at some of the 
features that will help make the SLV40 one of your 
best selling radios: 

* 40 Watts of power for a strong, far reaching 

signal. 

Two-Tone Sequential is built-in...not an 
additional option. 

CTCSS and DCS (standard & inverted) are 
built-in, too! 


Two controls for easy operation — no push 
buttons or squelch knobs. 


The complete Mini-Com” Phis finenp also includes the PT 
Series* — PTV50 VHF and PTU46 UHF — portable 
radios and the SLU25" UHE mobile radia. These radios 
share the same features as the SLV40 
and are available onty from 


RELM Communications! 


6 channel capability with bright, easy-to-read 
LED channel indicators. 


Rugged die-cast construction and surface 
mount device technology for outstanding 
durability and performance. 


A full complement of options, including 
DTMF capability. 


* Now witha 2 year parts & labor warranty! 


But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
the most ravenous high tech, power hungry appe- 
tite. And, all RELM radios carry our same firm 
commitment to quality. 


So, when you need radios, call RELM Communi- 
cations, Inc. 


We've got the equipment you need! 


ut) 


COMMUNICATIONS 
7707 Records Street 
Indianapolis, IN 46226 
1-800-821-2900 


Me AN ADAGE COMPANY 


* Manufacturers suggested retail price. Your price may vary. PT Series not for sale pending FCC approval 
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nies include Fleet Call; Advanced 


Radio Communications Services of 


Florida. Boca Raton. FL: Advanced 
MobileComm. Boston: DisCom, 


Bethesda. MD: Transit Communica- 
tions. Griffin, GA: and Johnson Com- 
munications. Noreross, GA. 

Dial Page, Greenville. SC. a large 
mulliple system) paging operator, has 
requested FCC authorization to build a 


Y-state digital SMR network covering 
82 mostly secondary markets in the 
southeastern United States. 

Digital technology will have signifi- 
cant impact on a number of SMR op- 
erating issues i addition to increased 
growth, 

p> Mnterconnection—The percentage 
of SMR radios interconnected to the 
public switched telephone network 


SIEMENS 


siemens and the sun. 
Dependable power, anywhere. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently, to 
radio and television stations broad- 
casting all day — you'll find Siemens 
solar modules providing continuous, 
dependable power. 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations, 


For quality photovoltaic products 
backed by a company that can give 
you the support you need, anywhere 
in the world, make the intelligent 
choice. Insist on Siemens 


For complete information contact; 


Siemens Solar Industries 
P.O. Box 6032 

Camarillo, CA 93011 

Tel: 1-800/272-6765 
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(PSTN), which has remained constant 
at 20% to 25%. will begin to increase. 

Capacity gains provided by digital 
technology will enable companies to 
expand interconnected service. Inter- 
connected units have a higher churn 
rate and generate higher monthly rev- 
enues per unit than dispatch-only units. 

The average churn rate for intercon- 
nected units is 3.1% compared to 1.3% 
for dispatch units. Average monthly 
revenues per unit are $49.70 for inter- 
connected units compared to average 
monthly dispatch revenues of $15.30 
per unit. 

pe Prices—AS increased SMR com. 


Digital technology will 
have significant impact on 
a number of SMR 
operating issues in 
addition to increased 
growth, 


petition with cellular service creates 
downward pressure on radio prices, 
they will decrease. 

Current average SMR radio prices 
range from $800 for a dispatch-only 
mobile unit to $1,000 for an intercon- 
nected portable SMR unit. If SMR 
radio manufacturers cannot make ra- 
dios at prices competitive with cellular 
phones. digital SMR operators may 
substantially subsidize SMR radio 
sales prices, At present. 30% of SMR 
operators subsidize some SMR radio 
sales. 

> Features—SMR operators will 
offer customers expanded feature and 
service options 

Subscribers will be able to choose 
from integrated voice, data and paging 
services. Advanced calling features 
such as caller identification will be- 
come available. 

&> Reoaming—Roaming service will 
become more widespread and easier to 
use. 

Large multiple system operators al- 


Isnt there a handhe 
at meets everyones needs? 


“ey 


Finding a handheld to please every- 
one in the company isn't easy! If you 
have been asked to find a radio that j is 

“compatible,” “flexible,” ‘ ‘powerful, 

“reliable,” “intrinsically safe,” “operates 
in an RF rich environment,’ “and 

“a good value”... your task may seem 
impossible. 

Until now. ICOM’s H19 is the hand- 

held that fits all your needs! 


PSE TT)— 


The IC-H19 was designed to interface 
with virtually every sophisticated con- 
ventional system. 

. Simple controls and 
rotary channel selector make it easy for 
anyone to operate. — 

The H19 
is one of the most durable workhorses 
ever built. It is manufactured to Mil. 
Spec 810C and 810D specifications and 
constructed with state-of-the-art 
components 


Allows you to operate in RF-hostile areas. 


The H19 is FM Approved for safe 
operation in hazardous environ- 
ments. With its stan- 


dard CM-71 battery 

_ pack, the H19 provides 
this capability at 

no extra cost! 


+ The New 


‘Hg 
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8 hr. duty cycle ( Tx 5 5: Rx 5: Standby 90). 


16 channels with stsigratheutle Tx and 
Rx CTCSS. Wide frequency coverage: 
150-165 MHz. 50 channels per-second 
scanning. Cloning. Fully synthesized. 
Optional DTCS. Optional DTMF encoder. 


ICOM backs every radio we 
sell with one of the best service records 
in the business. Our 4 regional service 
centers and over 35 years as a leader in 
communication technology assure you 
of quality and peace of mind. 


ICOM America, inc. 2380-116th Ave. NE 
Bellevue, Washington 98004 

Land Mobile Sales (206) 454-8155 

AD victed specific otions one subject! to change wilhout 
Notice oF obligation All COM rodics significanty exceed 
FCC regulations keniling spurious emissions H1I9172 


Simply the Best 


ready are forming consortia to estab- 
lish roaming networks and agreements. 

pe Revenues—The effect digital 
service will have on SMR revenues is 
mixed. 

Expanded feature and service offer- 
ings will tend to increase revenues per 
unit. Increased capacity will permit 


cellular service. but cellular revenues 
per unit currently are substantially 
higher than interconnected SMR rev- 
enues per unit, so the impact of cellu- 
lar competition may not be that great. 

> Radio sules—Digital growth will 
lead to increased radio sales. 

SMR radio sales are projected to 


mately hall of new radio sales will be 
digital. 

> Portubles—The popularity of 
portable SMR units will continue to 
increase. 

The percentage of portable SMR 
units in service has increased lrom 
10% in 1989 to 18% in 1992. Portable 


increase from 360,000 in 1992 to 
680.000 in 1997 


more interconnected service. There 
will be increasing competition with 


digital SMR radios initially may be 
slightly higher than analog portables. 
Downward pressure on SMR radio 
prices and operator subsidies discussed 
above will apply to portable units, 
nevertheless, and will allow portable 
sales growth to remain strong, 

& Constners—Digital SMR opera- 
tors will lead the SMR customer base 
expansion from business customers to 
consumers. 

Companies such as Fleet Call plan 
to market mobile telephone service 
directly to Consumers, competing with 
cellular and future PCS operators. 

> financing—lIncreased financing 
will be available to SMR businesses. 

As demonstrated by Fleet Call. large 
digital SMR systems can attract fi- 
nancing from a number of sources. In 
addition to industry investors such as 
Motorola, Fleet Call has attracted out- 
side investors such as Comeast, and 
has completed a public stock offering. 


By 1997, approxi- 


Covering 20 MHz bandwidth 
within the 406-512 MHz 
frequency range, these 
models are exact AM/FM 
antenna replacements for 
over 70 Ford, Chrysler, and 
GM body styles. 


Competition 

Digital radio technology, which has 
benefitted from large investments 
by the cellular industry, is enabling 
the SMR industry to compete fully in 
the future mobile communications 
marketplace. 

SMR businesses that take full advan- 
tage of digital technology's benefits 
will be well equipped to lead the 
industry, 


THE ULTIMATE DISGUISED 
UHF BROADBAND 
ANTENNAS! 


Stay undercover with— 


The 


DISGUISE 


GUYS 
KK STLCO 


411 COBHAM DRIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 


Source oiaterial 


Data lor this article were taken trom EMC's 
“The Sune OL SMR And Emerging Private Radio 
Markets: 1992. 1994.~ 

EMCTs report is based on dita collected from 
the FCC, Wade associations, secondary sources, 
industry leaders and un annual survey of SMR 
operiturs conducted jointly by EMCT and the 
Aimencan Mobile Telecommunications Ayyuci- 
thon 1 AMPA) 

The reports avaiable for S9QO. except for 
AMTA members. who may purchase the report 
for SOO, Contact the author at 202-$35-73800, 
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Mobile radio’s last 10 years 
and its future 


We asked some of our editorial ad- 
visers for their thoughts about the ra- 
dio communications technological de- 
velopments of the last 10 years and 
what may be the important develop- 
ments in the next 10 years. Here are 
some of their opinions. 


Herb Sachs, P.E. 
Herb Sachs Consulting 


The past decade has seen the real 
initiation of digital innovations into 
the analog mobile radio field. 

Although mobile radio has not taken 


Mobile Radio Technology's first issue 
rolled off the press in January 1983. 

Borrowed money, credit from a printer 
and the efforts of three partners brought 
an idea from a lunchtime discussion to a 
premier issue containing $90,000 worth 
of advertising, 

The partners, E. 
Patrick “Pat”? Wiesner, 
James D. “Jim” 
Fahnestock and Phil 
D. Cook, already had 
decided to start a 
magazine for the mo- 
bile radio industry 
when they met over 
lunch in August 1982 
to discuss what form it would take. 

Wiesner recalled that the three talked 
about the lack of a technology magazine 
serving the mobile radio market. “There 
was Communications, a businessey- 
industry kind of magazine, and 
Telocator, and not a whole lot else.” 

Fahnestock recalled: “There were 
plenty of magazines that told people 
what color to paint their trucks, and we 
thought there needed to be a magazine 
that dealt with the electrons.” 


Pat Wiesner 


on the digital dimensions of compact 
discs or Nintendo games, it neverthe- 
less has given us new, practical mobile 
communications concepts and a 
glimpse of what may yet come. The 
two leading innovations of the decade 
bear this out. 

Trunking has come of age during the 
past 10 years. Led by one industry 
supplier. Motorola, it initially was ac- 
cepted skeptically by some people 
because they believed that the utopian 
claims being made about it were typi- 
cal manufacturer super-salesmanship. 

But it turned out that trunking really 


works, and although it has not been 
quite the panacea that it has been 
touted to be, it certainly offers opera- 
tional flexibility and spectrum savings 
that never could be achieved on a 
purely analog basis—assuming you 
have the cash to buy it. 

The cellular mobile telephone explo- 
sion has been fed by a population that 
apparently believes that the equivalent 
new Ma Bell generation must be even 
more maternalistic than the last one. 
The need to be no more than two rings 
from a phone call has created a market 
that is quickly engulfing the entire 


How Mobile Radio 


Having worked at Cardiff Publishing. the 
publisher of Communications magazine, 
Wiesner and Cook were familiar with the 
mobile radio industry. 

Cook remembered that Wiesner previ- 
ously had developed an idea for a product 
tabloid called Land Mobile Equipment 
News, which they discussed. “I didn’t fa- 
vor that format because I wasn’t familiar 
with it,” he said, 

Wiesner, a physicist by education and 
an editor and publisher by experience, had 
experience with technical magazines. 

Fahnestock, an electrical engineer with 
newspaper publishing and book and maga- 
zine editing experience, was familiar with 
the technical side of radio communications. 

They quickly settled on a magazine for- 
mat that would cover mobile radio technol- 
ogy, and the subject matter became the 
magazine’s name, 

“Jim and I were technically oriented,” 
Wiesner said. “We thought that we would 
have good luck with a mobile radio maga- 
zine if we wrote about technology because 
that makes the whole industry run. 

“Phil was the selling machine, and Jim 
was the editor,” Wiesner said. “We sold 
$90,000 worth of advertising in the first 


10th Anniversary Supplement 


issue and then never looked back. It was 
true that the technology idea was very 
valid.” 

Wiesner had spent all but $4,000 of his 
own money starting another magazine in 
mid-1982, Satellite TV (later renamed Pri- 
vate Cable), To launch MRT, a venture 
capital firm lent him $100,000, and a 
printer extended credit to print the first two 
issues, 

“MRT just kept getting better because of 
the niche and, between Phil and me, we 
knew everybody in the industry, and Jim 
was a very good writer and editor. Things 
went together to make it work right.” 


Fahnestock 

In the early ’70s, Fahnestock visited 
Denver seeking work. He wanted to relo- 
cate his family from New York to the 
West. 

Among other places, he applied at a 
publishing company where Pat Wiesner 
was editor and publisher of Electronic 
Design News magazine. Fahnestock did not 
find the work he wanted, though he con- 
sulted Electronic Design News for a while, 
and he and Wiesner became friends. 

Fahnestock owned a computer systems 


country, except possibly for the 
Mohave Desert. 

Unfortunately, many people who 
had no real desire, interest or intent 
in owning a cellular system have 
gotten rich through the cellular 
radio licensing process because 
the FCC offered a federal lot- 
tery scheme that gave a 
helluva lot better odds than <4 
state lotteries or Belmont 
Race Track—but that's another 
story. 

Besides trunking and cellular 
technology growth, we've seen 
other activities take hold. More than 
half of the states now have statewide 
or regional plans to use the 821MHz- 
824MHz and 866MHz-869MHz spec- 
trum in accordance with the National 
Public Safety Planning Advisory Com- 
mittee guidelines. 

Fiber-optics are making inroads in 
replacing or supplementing micro- 


bb 
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waves as network links, with most ap- 
plications so far being local cabling. 
Regional mobile data terminal 


Technology began 


rep firm in New York, and to solve the 
relocation problem he moved his home and 
business to the Denver area. 

“Around 1980, Pat and I were getting 
together almost every Friday for lunch,” 
Fahnestock recalled. “We would talk about 
flying—we are both private pilots, It came 
about that we talked about starting a pub- 
lishing company. We kept thinking about 
possibilities. We both had full-time busi- 
nesses, yet, whimsically, we kept thinking, 
‘wouldn't it be neat. . .”. 

When the time came to choose whether 
to join Wiesner in his new publishing en- 
terprise, Fahnestock gave his rep business 
to one of his associates. He became a part- 
ner in Wiesner Publishing, editing Private 
Cable magazine and the new MRT. 

Several years ago, Fahnestock sold his 
interest in Wiesner Publishing to Pat 
Wiesner and retired. He lives in Fort 
Collins, CO, and enjoys traveling, pursu- 
ing his aviation hobby and writing stories 
for aviation magazines, 


Cook 

In 1982, Phil Cook left Cardiff Publish- 
ing as vice president and group publisher 
in charge of Communications and Giobal 


Communications magazines and the 
company’s land mobile trade shows to join 
Wiesner and Fahnestock at Wiesner Pub- 
lishing. 

Cook recalled that, in the months before 
starting Private Cable magazine, Wiesner 
had sought financing to start Land Mobile 
Equipment News magazine. “One of the 
companies that expressed some interest 
was Intertec Publishing in Overland Park, 
KS. Pat visited the company and brought a 
mock-up of the magazine. 

“They had several conversations, but 
Intertec didn’t offer him what he wanted,” 
Cook said. “Intertec wanted to own the 
magazine, but all Pat wanted was financ- 
ing. Not long after we started MRT, 
Intertec began publishing its own Land 
Mobile Product News, maybe as a coinci- 
dence after seeing Land Mobile Equipment 
News.” 

After about two years, Cook sold his 
interest in Wiesner Publishing to the other 


| partners and started his own magazines, 


Mobile Communications Business and Via 
Satellite. 

He currently sells advertising space at 
Boris and Sly Associates, Santa Ana, CA, 
an independent publishers’ rep firm that 


(MDT) networks are emerging. 
During the next 10 years, digital 
technology undoubtedly will reach 

further into the mobile market. 

Count on the further prolifera- 
tion of computer-aided dispatch 
systems, an open market for en- 
hanced 9-1-1, the expansion of 
automatic vehicle location 

(AVL) through the Global 

Positioning Satellite (GPS) 

system and the further tie-in of 

AVL with computerized map- 

ping, to name only a few of the 
things to come. 

But by fur the greatest impact on 

the mobile radio industry will be made 

by the new Part 88 of the FCC rules. 

The commission, in looking for ways 
of reconfiguring the spectrum to get 
more bang for the buck (quixotically 
called “refarming™) has radio suppli- 
ers rubbing their hands with glee. The 

FCC’s Part 8% changes will have the 


represents 10 publications that serve the 
computer industry. 


Update 

Intertec Publishing, which competed 
with Wiesner Publishing and MRT for 
several years by publishing the product 
tabloid Land Mobile Product News, 
bought MRT from Wiesner Publishing 
in 1986 and discontinued publishing 
Land Mobile Product News. 

Cook sold his magazines to Potomac,. 
MD-based Philips Publishing, which 
converted Mobile Communications Busi- 
ness into a product tabloid called Mobile 
Product News. 

Pat Wiesner is president of Wiesner 
Publishing, which publishes six maga- 
zines and employs 110 people. 

“T have been a part of starting 20 
magazines,” Wiesner said, “Out of the 
20, 10 probably. still exist somewhere, 
and the neatest of all was MRT. Itis a 
great magazine, a great niche, and 
Intertec has done a really good job of 
carrying the idea forward and making it 
play well.” 
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most revolutionary effect on mobile 
radio since Edwin Armstrong opted to 
move frequency instead of amplitude. 

By the end of the next decade, 
25kHz channel bandwidths may be 
virtually obsolete, and analog voice 
will be following the same path. Very 
narrowband, spread spectrum and all- 
digital systems will be commonplace 
and will be here to stay, and we will 


all be looking back at 1992 as “the 
good old days.” 


Gene A. Buzzi, PLE. 
President, Omnicom 


Some of the advancements in radio 
communications technology during the 
lust 10 years that stand out include: 


RF SYSTEM PRODUCTS LINE 


Widely recognized quality, performance and reliability. The 
perfect choice for your critical multicoupler system applications. 


ISOLATORS AND RF LOADS . 


Conservatively rated, ruggedly built for 
tough radio environments, 118 to 960 MHz. 


PRESELECTORS ... 
High-performance cavity and combline 
preselector filters, 66 to 960 MHz. 


PREAMPLIFIERS ... 
Low-noise, ultralinear Class A 


bipolar amplifiers, 66 MHz to 1 GHz. 


= 
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OTHER RF PRODUCTS... 
Hybrid couplers, harmonic filters, RF 
decouplers, splitters, attenuators, 
cross-band antenna couplers. 


Write for RF System Product Line literature. 


MULTICOUPLER SYSTEMS + SIGNAL BOOSTER SYSTEMS 
DUPLEXERS + CAVITY FILTERS « RF SYSTEM PRODUCTS 


sYSTEMS 
» al (ee TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
IN A AJ TELEPHONE 716-549-4700 FAX 716-549-4772 [24 HRS.) 
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pm Radio propagation analysis and 
determination of coverage have be- 
come more accurate and less difficult 
with advances in computer technolo- 
gics and greater availability of com- 
pulerized terrain database information, 

p> Mobile data terminal (MDT) tech- 
nology has advanced significantly with 
increased transmission rates, options 
for trunking data and the use of laptop 
computers. 

p> The integration of digital switch- 
ing technologies throughout radio 
communications systems has acceler- 
ated the progression of sophisticated 
networking techniques for real-time 
communication among a large number 
of users over a large area. In addition, 
these technologies have allowed the 
migration of a vast array of digital de- 
vices inlo two-way radio communica- 
lions systems. 

p> Sophisticated automatic vehicle 
location (AVL) subsystems using Glo- 
bal Positioning Satellite (GPS) and GIS 
databases provide public safety agen- 
cies with incident locations pinpointed 
to within 60 feet to 100 feet of actual 
locations, 


Dr. Gregory M. Stone 
Senior Associate 


Booz, Allen & Hamilton 


Advanced narrowband digital com- 
munications (ANDC), such as 
Motorola’s Astro technology, repre- 
sent the dawn of a new era in personal 
communications. 

ANDC is narrowband. digital two- 
way communications with embedded 
signaling and embedded security 
(COMSEC), which avoids the limita- 
tions of hybrid systems with preamble 
signaling. 

Astro is the first step toward a ge- 
neric or universal radio in which a di- 
rect conversion linear translator (up 
and down conversion) has all opera- 
lional or personality determinant fea- 
lures and functions defined by specific 
user customized software. 

Thus, with the possible exception of 
the RF amplifier. the radio would be a 
generic article. Even then, very broad- 
band linear amplifiers may eliminate 
the RF amplifier exception. 

If one desires a 9OOMHz trunked 


ivy Pay Z-Big Bucks 
_ for Tone Panels? 


« Fade 5 Connect ee qe ca mechani OE xu rowin ; 
At only $299 our TP-154 has just 
blown Z-competition away!! 


Everything is standard: « 50 CTCSS Tones * 104 DCS Codes 
¢ Supports 154 subscribers 
¢ Remotely DTMF programmable 


The TP-1 54 is the only Shared Repeater Panel available that can simultaneously support 50 CTCSS and 104 DCS subscribers. 
A host of globally programmable and per subscriber features allows you to customize the repeater on a per user basis. The 
TP-154 can be locally ar remotely programmed using DTMF Signalling. All user programmed variables can be downloaded (site 
to shop) to our CD-1 Communications Decoder for visual verification and validation. 


The low price of the TP-154 also makes it attractive for small private systems and gives you the selection of any DCS or 


CTCSS code. 
CALL TOLL FREE: 1-800-545-1349 


¢ 60-day return privilege * One year warranty « 


_. CONNECT SYSTEMS INC. 
® 
2064 Eastman Ave., #113 ¢ Ventura, CA 93003 ¢ Phone (805) 642-7184 » FAX (805) 642-7271 


CSI is 2 registered trademark of Connect Systems inc 
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portable radio that operates on a SkHz 
channel with embedded signaling and 
encryption, the radio could be pro- 
grammed to do it. Similarly, for 
interoperability, a software-defined ra- 
dio could be programmed so that rotat- 
ing the channel mode or function 
switch reprograms it to interoperate 
with a 12.SkKHz conventional digital 
radio system. 

One would begin with an ultra-linear 
direct conversion architecture. Initial 
RF detection would be accommodated 
via GaAs-based monolithic microwave 
integrated circuitry, Electronically 
configurable direct conversion 
schemes may be employed. 

All modulation and detection would 
be accommodated at baseband, with 
the baseband being as wide as neces- 
sary to accommodate the required in- 
formation transfer. For cxample, | 
foresee 56kbps or 64kbps data through- 
put in information bandwidths as small 
as 2.4KHz in very narrowband FODMA 
systems. Similarly, adaptive band- 
width allocation schemes may be em- 


ployed to provide the required band- 
width for the necessary information 
transfer rates. 

Highly advanced and powerful error 
and channel coding may be effected 


and implemented through the use of 
DSPs operating in the hundreds of 


MIPs range. Very efficient low-bit-rate 
vector-based voice coders would pro- 
vide toll-quality audio at an informa- 
tion transfer rate of 1.2kbps-2.4kbps. 
Judicious use of DSPs would make this 
rate possible. 

Depending upon the communica- 
tions or information transfer require- 
ments, different spectrum access mo- 
daliues may be exploited, Adaptive 
FDMA systems would be prolific. In 
highly structured systems or for cer- 
tain specialized applications such as 
cellular, air-to-ground. aeronautical 
and land mobile satellite. TDMA sys- 
tems are likely to proliferate. 

Where maximum spectrum effi- 
ciency is necessary or where there are 
requirements for covert, truly secure 
communications. CDMA schemes will 


be commercially available and com- 
monplace. 


S.R. McConoughey, P.E. 
Mobile Communications Consulting 


Some of the changes that have hap- 
pened to radio communications tech- 
nology in the last 10 years include: 

p The move from transistors to inte- 
grated circuits. permitting smaller and 
smarter radios. 

p> Programmable frequency synthe- 
sizers in two-way radios and pagers 
meant that they no longer were 
“rockbound.” 

pe The move toward trunked radio 
systems meant better service and spec- 
irum use. 

pm Smarter and more versatile test 
equipment. 

> New manufacturing techniques 
combined with application-specific in- 
tegrated circuits meant smaller por- 
tables. 


When you need 
an economical, 
high-performance 
telephone 
interconnect . . . 
Zetron gives 


you a hand. 


The Model 30 WORLDPATCH from Zetron offers big telephone 


Great Things Come In Small Packages! 


4, 


ZETRON) 


CARRMR wownn 


interconnect capability in a small package. Quick. easy installation, 
Zetron quality performance, and simple programming combine to make 
the Model 30 the best value in low cost telephone interconnects. So, the 
next time you need a telephone interconnect for use with in-plant 
systems, control stations operating through repeaters, or wide 


area single user systems, order the Zetron Model 30. 


Zetron sets the pace with the finest 
in communications signaling products. 
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ZETRON 


12335 134th Ct. N.E. 
Phone: (206) 820-6363 


Redmond WA 98052 
Fax: (206) 820-7031 


Specilications; 


LANMARC” EASY. LINK: 

* Provides AVL using GPS 
for accurate position 
determination. 

* Suited for smaller Heets 
of 10-50 vehicles, 

* Operates as stand-alone 
or integrated with CAD. 

© Plug-compatible 
installation. 


LANMARC®.5000; 

* Provides AVL using GPS 
for accurate position 
determination 

© Combination radio data 
modem and five-channel 
GPS receiver in one 
easy (o-mnstall package. 

Designed for larger fleets 
requiring CAD integration. 


2375 Camino Vide Roble 
Carlsbad, CA 92009 
(800) 228-6367 

(619) 431-0077 Local 
(619) 431.1372 Fax 


ltS about time... 


its about time someone made an affordable, 
flexible vehicle tracking solution using GPS. 
Coded Communications combines a radio data 
modem with an Automatic Vehicle Location 
(AVL) package to offer a system that fits any 
fleet operator, from large police or utility fleets 
to small courier or towing companies. Our new 
LANMARC* EASY-LINK and LANMARC*-5000 
(shown below) can integrate with existing or 
future CAD and mobile 
data systems. 
Knowing exactly 
where your feet is 


at all times improves response time, 
Safety, efficiency and profits. At Coded, we 
understand that timing is everything. 


Coded Communications 


Keeping data on the move 
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509)326-151 


FAX (509)326-1430 


612 NMAPLE, SPOKANE WA 99209 
INECANADA (604)545-1150 
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10 years and still 
soing strong 


Here's a sampling of companies that 
appeared in MRT"s first issuc. They 
gave us their comments about the big- 
gest technological development, the 
biggest technological blunder and gen- 
eral comments about the past 10 years. 
Also included is a photo of their adver- 
lisement that appeared in the January/ 
February 1983 issue of Mobile Radio 
Technology. 


Standard Communications 


Don Ebling writes that the applica- 
tion of surface mount component tech- 
nology to land mobile radio products 
resulting in the miniaturization of 
hand-helds has been the biggest tech- 
nological development since 1983. 


“Much has been said about the dy- 
namic changes in the industry over the 
past 10 years. but they are nothing 
compared to what we will experience 
in the “90s.” 


Now Standard Communications offers what 
Motorola's trunking system lacks: a choice. 
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nthe business radio people 


POWER ON... 
with ASTRON. 


dda Ironia 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"W x 9%"D) or the SL-11R (2%"H x 7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


EE 


dda irna 


SL-11R [dark gray] 
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9 Autry, Irvine, CA 92718 
rN Ss T i oO N Telephone: 714/458-7277 


CORPORATION Facsimile: 714/459-0826 
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a we switched to VERT 
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You don’t need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it’s necessary all the time. 
With 35-plus years of radio commun- 
ications leadership, our reputation 
for high-tech innovation and rugged 
reliability is well-known. 

VERTEX delivers superior UHF, 
VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced with- 
out sacrificing quality, no matter 
what your budget. 

For details on the VERTEX VHF/ 
UHF compact handhelds, complete 
4, 12/24 and 99 channel mobile line 
and our exclusive dual-band hand- 
held with MIL STD 810 C/D and 
FCC Part 80 see your nearest 
VERTEX dealer or call today! 


United States (310} 404-2700, Yaesu U.S.A. 


Central & So. America (305) 593-2500, Yaesu Int'l Sales 


Canada (416) 841-6740, Omni Provincial Electronics 


Specifications subject to change without notice or obhgation 
© 1992 Yaesu U.S.A,, 17210 Edwards Rd. Cerntos, CA 90701 


Communications Specialists 


Michael Beveridge comments: "The 
biggest development in our industry 
during the past 10 years has been sur- 
face mount technology (SMT) into the 
mainstream design and assembly of 
radio equipment. Together with micro- 
processors, SMT allows ever increas- 
ing amounts of electronics to fit into 
ever decreasing amounts of space. This 
ability assures SMT a big role in the 
future of our industry and others.” 


IDA 


Gary Korsgaden notes: “Ten years is 
a lifetime in the communications busi- 
ness. Big developments in technology 
seem to come 
along every LTR CONTROL HEAD 
other month. | 30-14 
think the most 
striking devel- ene 
opment is notin Jes “sam 
technology but 
in how the ma- 
jor radio manu- 
facturers have adapted to the changing 
marketplace. Some have reinvented 
themselves quite successfully while 
others have struggled. [ think we all 
have our personal favorites (biggest 
technological blunder) but I would 
hate to name mine! Most of the blun- 
ders, and we have our share, have the 
common theme of painting yourself in 
a corner engineeringwise. Congratula- 
tions to MRT on 10 years of success. 
The key in the communications busi- 
ness on any level is giving the custom- 
ers what they want. Those of us that 
strive for customer salisfaction will al- 
ways have a market.” 


IDA CORPORATION 


MX P25 CADi SelCall 
N-Tone Encoder/Decoder 
(38mm X 23mm) 


+f Wf 
MX P10 CADi Computer Card: a : 


N-Tone Encoder/Decoder 


CADi" Computer Aided Dispatch Carts 
“Close the Loop” on Fleet Status. 


Radio fleet managers need not rely on verbal responses or mobile initiated status reports. The CADi 
System provides fast, non-verbal unit identity (AND) and reporting of fleet unit status. Reception of both 
inbound and outbound messages is confirmed. Worker safety is assured. A personal computer equipped 
with an MX P10 N-Tone Encoder/ Decoder closes the communication loop to radios equipped with 

MX P25's or to any other SelCall units. The CADi™ System selectively calls fleet units, retrieves status 
reports and acknowledges mobile originated traffic. 


To raise your fleet's dispatch status, 
Call Toll Free: 1-800-638-5577 


NX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
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James J. Ren- 


Impulse wick comments 
Protection 


for Your 


that coaxial light- 
ning arrestors for 
various combina- 
tions of RF trans- 
mitlers and re- 
ceivers have been 
the biggest tech- 


REACH OUT 
WITH RITRON 


AND 
TELEPHONE 
ANYONE 


Hustler 


Tony Martin 
comments that the 
biggest techno- 
logical develop- 
ment since 1983 
has been digital 
communications 
and the biggest 
technological 


blunder was cold 
fusion. Martin says 
“MRT accurately 
reflects the indus- 
try—vibrant and 
growing.” 


nological devel- 
opment — since 
1983. 


The Hustler G?-150 serlos 
tees an advanced 

design ofering a 7 da omni 

pattern with a major ibe 


; Fux the G75 u compost 
Steve Rice mentions the Jobcom ra- Pr 
dio as the biggest technological devel- 
opment and the Hubble telescope as 
the biggest technological blunder since 
1983. 


Fas on the costs Ort 


Dealer Inquistes Welcome 
*PolyPnaser™ 
Corporation 


Send out a strong signal 
in your next direct mail 
campaign. 


Hold On To 
Your Money! 


Choose the most responsive 
names in the mobile 
communications industry. . . 
For your next mailing, rely on 
Mobile Radio Technology's 
subscriber file to reach 24.106* 
qualified industry professionals. 


Panasonic 
Numeric 
VHF, UHF, 900 
MHZ Numeric 
Display Pager 
Be sure your sales message makes 
an impact and reaches the real 
decision-makers in the mobile 
communications industry, put 
Mobile Radio Technology's 
subscriber file to work for you. 


VCP stocks pagers, parts, refurbishing kits and batteries. Mobile Radio 


Terms: Net 30, C.O.D., company check or cash Technology “6182 BPA 


WHY tic up your capital resources in excessive inventory? 
Buy one or 1,000, With no minimum order, VCP lets you 
buy only the stock you need, And our same day shipping* 


gets it to your shelves fast! 


For more information, contact: 
Greg Hembree 

MRT List Rental 

P.O. Box [2901 

Overland Park, KS 66282-2901 
Call 913-967-1872 

FAX — 913-967-1897 


"On in-stock items ordered by 12 naan CST 


\ | ( i COMMUNICATIONS DIVISION 


P.O. Box 550999 © Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 © Fax (214) 278-5981 


PUBLISHING 


DIRECT 


LIST RENTAL SERVICE 


We're making 2 name for you 
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We’re still growing. 


When it comes to antenna sites in Southern California, we're the cream of the crop. But we're 
not about to rest on our laurels—we’re expanding to meet the growing needs of our customers. 

From our new Flint Peak site in the Rose Bowl area, we offer coverage of Pasadena, Glendale, 
Burbank and the San Gabriel and San Fernando Valleys. And, for those who want to develop 
their own antenna sites, parcels of land at Oat Mountain in Chatsworth are now available. 

Since 1956 we've sprouted 38 antenna sites covering the Mexican border to Santa Maria. 
Many have features such as security, stand-by power, air conditioning and all-encompassing 
maintenance programs, as well as conventional and trunked community repeaters. 


But what's most important of all are the long term relationships cultivated by the personal 
involvement of Rich and Jack Reichler. 


WN Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 888-7000 © Fax (818) 888-2857 


Visit us at IMCE, Booth #435/437. 
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Get Control. 


Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CPI model MCR10 remote and MCR 10P interface panel will allow you 
to remote control Radius or Maxtrac radios, up to sixteen channels, over any two 
wire voice grade circuit, 

The MCRLO remote control system provides LED displays tor remote 
channel indication. channel up and down buttons, PTT indicator, on-hook PTT 
capability, monitor button and indicator, intercom capability between parallel 
remotes and the radio, scan contro] button and indicator for those radios so 
equipped and speaker volume control. 


Features 

+ Simple installation - No soldering, cutting or crimping. 
» Provides rerata channel indication 

+ Does not require B308 option, 

* Remote transmissions heard over radio speaker. 

« Radio transmissions monitored on remote speaker. 

- Uses any two wire voice grade circuit. 


1186 Commerce Drive « Richardson. TX 75081 
(214) 437-5320 « FAX (214) 437-5360 » (B00) 869-9128 
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Tough Cookies 


It is now your good fortune to purchase TPL Mobile Amplifiers. With the new 
AmpGuard system, TPL is able to warrant these units for a FULL 5 YEARS —now they 
are really tough cookies! 


Leadership by tradition. UP, COMMUNICATIONS 


3336 San Fernando Road, Los Angeles, CA 90065 (213) 256-30KX), ($00) HI-POWER. FAX (213) 254-3210 
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Multiplier 


Muthtplier . . . your best source for 
Batteries. 


BATTERIES "scart «noua esr sonon 
PAGIR © CUTION APPLICATION. 
WICRIL CADMIUM @ ALEALINE © WERCUPE © CPLIMDEICAL AMD BUTTON CELES 


Multiplier sere LN AVENUE PO GDKz8 
MIT VERYON NY T0850 @ (81456990990 


Jeff Hall remarks that the biggest 
technological development in the past 
10 years is synthesized radios. “Two- 
way communications continues to 
grow alan impressive rate. MRT con- 
tinues to be a good vehicle for indus- 
try news and communication with the 
customer,” replies Hall. 


Communications Associates 


Chris J. Ryg 
states “While 
more of a concept 
than a technologi- 
cal development. 
I believe that 
viewing our in- 
dustry as ‘the mo- 
bile communica- 
tions’ or ‘the 
wireless Communications’ industry has 
become more prevalent by both indus- 
try insiders and observers. This has 
given our industry more public aware- 
ness and business recognition and stat- 
ure than any of the subparts, such as 
two-way radio, could have gained. 
This concept has been made possible 
by the technological advancements of 
SMR, cellular, paging and mobile data 
in the last 10 years. The biggest blun- 
der has been the refusal by some in- 
dustry participants to recognize the 
rapid changes that have swept our in- 
dustry in technology. marketing and 
customer base. We are only at the be- 
ginning of an exciting new era for our 
industry, particularly as computers and 
RF equipment begin to merge into new 
communications products.” 

tah 
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Interruption proot 


EDACS! 


Virtual Private Network. 


With EDACS” VPN, you can have interruption- 
free, non-stop digital voice and data trunking. 
Fleet operators, public safety organizations, and 
utility companies can now count on affordable 
and Teltable, | integrated 2-way radio and data 
communications. 

EDACS VPN* lets you have the benefits of a non- 
stop digital communications system, without the 
cost of setting up your own infrastructure. With 
EDACS VPN, you get reliable non-stop voice and 
data irunking for emergency situations, your 
own channel every ume you need one without 
stepped on messages or incomplete calls, the 
privacy of digital voice, wide area coverage, 
and more. 


EDACS VPN is identical to the Enhanced Digital 


Years ahead in non-stop digital communications. 


Access Communications System that is already 
up and running in over 100 communities world- 
wide, This proven communications is helping 
customers increase productivity, control feet 
operations, and provide non-stop communica- 
tions during hurricanes, lightning strikes and 
other emergencies, 

When you need proven communications every 
time, with no interruptions, now you can rely on 
EDACS VPN. 


For your free guide to 
Digital Communications, 
Ericsson GE at 
1-800-GE-12345. (In Canada, i Se 


call 1-804-528-7643.) 


fo know about 
tol 


Mobile Communications 


*EDACS VPN -~ Enhanced Digital Access Communications System Virtual Privite Network. 


EDACS is a trademark of Ericsson GE. Mobile Communications Inc 


© 1993 Ericsson GE Mobile Communications Inc. 
IP-D 
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THE PRIVATE COLLECTION 


AFFORDABLE VOICE ENCRYPTION 


“Selectone 


Anyone -eavesdroppers, competitors, news media or common 
criminals-has access to most two-way radio communications. 
That's why Selectone's new line of voice encryption modules are 
such a vital component in any mobile radio system. And our 
‘*Private Collection’’ of compact encryption devices doesn’t 
represent a big investment on your part. Depending on the level 
of security required, Selectone offers two encryption types: basic 
8-code speech inversion, or a proprietary, digitally-controlled 
rolling code system with over 4 billion code keys. 


¢ ST-20 INVERSION SCRAMBLER is our lowest cost system. 
Measuring only 1.5”L x 0.85” W x 0.25”H, it fits easily in any radio 
and is virtually transparent to the end user. 


« ST-25 MOBILECALL” ENCRYPTION MODULE is a digit- 
ally-controlled, high security module that can be field programmed 
(with ST-905 Programmer) to provide over 4 billion code keys. It is 
the same size as ST-20 and is compatible with most radios including 
the new Radius” GP300. 


¢ ST-26 MOBILECALL” ENCRYPTION MODULE (for p200/ 
HT600) is similar to and fully compatible with ST-25. It is especially 
configured as a kit for the popular Radius” p200 and Motorola 
HT600 and MT1000 portable transceivers. 


* Radius and Motorola are registered trademarks of Motorola, inc.; Mobilecall is a 
registered trademark of Selectone Corporation. 


PHONE FOR FULL FACTS - 1-800-227-0376 


SELECTONE CORPORATION 

23278 Bernhardt Street, Hayward, California 94545 
PHONE: (510) 887-1950 FAX: (510) 887-4011 

IN CANADA: EASTCOM INDUSTRIES (416) 850-2550 
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Technically speaking 


(continued from page 8) 


A T-pad also can be used to provide 


T-PAD 
(UNBALANCED) 


R 


a bidirectional impedance match be- 
tween two unequal impedances and pro- 
vide an attenuation equal to or greater 
than the loss provided by Figure I's 
minimum-loss formula. 

The minimum-loss formula applies to 
T-pads only when the input and output 
impedances are not equal. 

Notice that the T-pad has two arm 
resistances (Ra) and a single leg resis- 
tance (R,,). The Figure 2 formulas can 
be used to calculate Ra and Ry only 
when the input/output impedances are 
equal, 

The T-pad is unbalanced. It is sym- 
metrical when the input/output im- 
pedances are equal. With unequal in- 
put/output impedances, it is 
asymmetrical. 

Important points to remember about 
a T-pad are: 

(1) [tis unbalanced. 


lf Z1 = 
(4) Ra 
(5) Re 


(6) 


balanced. 


A 
<<, 


(A) 


Z2 then: 


2K 


1 


H-PAD 
(BALANCED) 


where: K = 10 (48/20) = antilog (dB/20) 


(dB = desired attenuation) 
Z = system impedance 


Figure 2. The T-pad (A) can be used between equal impedances to provide any degree 
of attenuation and still maintain an impedance match in both directions. It can be used 
to provide a bidirectional impedance match between two unequal impedances and pro- 
vide an attenuation equal to or greater than the loss provided by Figure 1’s minimum- 
loss formula. The H-pad (B) exhibits all of the T-pad’s characteristics, except it is 


Solar electricity... 
far and away your 
best power source 


®Data Acquisition 


At Photacomm, we offer the best power module on 
the market — the Kyocera polycrystalline: module with 
a'worldwide reputation for quality and performance 
and an unprecedented ‘12-year warranty. For: your: 
toughest applications, specify our Duravolt™ 
module, featuring Kyocera solar cells and our 


exclusive Tefzel® glazin: its virtually unbreakable. 


solarapplication: 


NO = Photocomn, Inc. 
; = 7681 East Gray Road, Scottsdale, Arizona 85260 
“~__ > __ Telephone: 602-948-8003 FAX: 602-483-6431 


Photocomm is an authorized distributor of the 
complete line of Kyocera Solar Power Modules 


Cy KYOCERA 
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MDS 440-470 MHZ 40W, 8 CH 
Call for special Dealer Pricing 


@ LED Display of Selected Channel 
@ Tone and Digital Channel Guard 
@ 2 Channel and 8 Channel Models 


COMPARES TO... 
Johnson Challenger Plus 
Motorola Maxtrac 


D&L Communications 


@ PC Programmable 
@ 40 W RF power 

@ Data Capable 

@ Programmable ANI 
@ All Metal Frame 


1-800-336-6825 - Fax 219-483-5584 
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Technically speaking 


(2) [It is symmetrical when the in- 
put/output impedances are equal. 

(3) It is asymmetrical when the in- 
put/output impedances are unequal. 

(4) The minimum-loss formula ap- 
plics with unequal input/output 
impedances, 

(5) The minimum-loss formula docs 
not apply with equal input/output 
impedances, 


(6) It can provide a greater loss than 
the simple L-pad and still provide a bi- 
directional impedance match. 


6dB T-pad calculation 

To design a T-pad for 6dB altenua- 
lion, use the Figure 2 formulas. 

First, find the K factor to use in the 
formula for Ra and R_,. 

To find the K factor, use formula 6 


SIMPLY THE 


Solar Power Systems from 
Siemens Solar Industries and 
Hutton Solar Power 


We don't ask a world of 
complicated questions, 

but with three simple answers 
we can change your world. 


Tell Us: 


BEST 


1. Your energy needs in Watt-Hrs. per Day. 
2. Voltage output required. 
3. The nearest city with a weather bureau. 


We will design the system, including Solar Modules, 
Regulators and batteries for you and provide all the needed 
components. 


Hutton Communications 
5600 Oakbrook Pkwy.#280 
Norcross, GA 300983 
404-729-9413 
FAX 729-9567 
800-741-3811 


Hutton Communications 

4112 Billy Mitchell Drive 

Dallas. TX 75244-2315 
214-239-0580 


FAX 239-5264 
800-442-3811 
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in Figure 2. For 6dB attenuation, the K 
factor is: 


K 


antilog (6/20) 


antilog (0.3) 


ll 


1.995, rounded to 2.0 


Substituting for K in formula 4: 
Ra 


50[(2 — 1)/(2 + 1)] 


50(1/3) 


50/3 


16.72 
Substituting for K in formula 5: 
Ry 


= 50[(2 x 2)/2? - 1)] 


50(4/3) 


Il 


200/3 


66.72 


H-pad 

The H-pad exhibits all of the T-pad’s 
characteristics, except it is balanced. 

It consists of four arm resistances 
(Ra) and one leg resistance (R,). (See 
Figure 2B.) The arm resistances each 
are one-half of the equivalent T-pad 
value. 

A 6dB H-pad can be made using the 
above calculations. Simply divide the 
arm resistances calculated for the T-pad 
(16.7) by 2 to get the H-pad arm resis- 
tance. Thus, the H-pad equivalent is 
four arm resistances of 16.7/2 or 8.4Q 
each. 

The leg resistance remains the same, 


66.72. 


7-pad 

The a-pad exhibits the same charac- 
teristics as the T-pad. 

It is called a a-pad because it ts 
shaped like the Greek letter 7, (See Fig- 
ure 3A on page 52.) The Figure 3 for- 


Interruption proof. 


EDACS! 


Virtual Private Network. 


With EDACS” VPN, you can have interruption- 
free, non-stop digital voice and data trunking. 
Fleet operators, public salety organizations, and 
uulity companies can now count on affordable 
and reliable, integrated 2-way radio and data 
communications. 


EDACS VPN* lets vou have the benefits of a non- 
stop digital communications system, without the 
cost of setting up your own infrastructure. With 
EDACS V PN. vou get reliable non- stop voIc e and 


data trunking for emergency situations, your 


own channel every time you need one without 
stepped on messages or incomplete calls. the 
privacy of digital voice, wide area coverage, 
and more. 

EDACS VPN ts identical to the Enhanced Digital 


Years ahead in non-stop digital communications. 


Access Communications System that ts already 
up and running in over 100 communities world- 
wide. This proven communications is helping 
customers Increase productivity, control fleet 
operations, and provide non-stop communica- 
uons during hurricanes. lightning strikes and 
other emergencies. 


When you need proven communications every 
time. with no interruptions, now you can rely on 
EDACS VPN. 


For your free guide to 
Digital Communications, 
call Ericsson GE at 


1-800-GE-12345. (In Canada, “venfing 
call 1-804-528-7643.) You pi vores 


non-stop dgial 
communication * 


ts, 


Mobile Communications 


*EDACS VPN—Enhanced Digital Access Communications System Virtual Private Network. 


EDAGS is a trademark of Ericsson GE Mobile Communications Inc, 


© 1993 Encsson GE Mobile Gammunications Ine. 
IP-D 
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DANTA 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


yee 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 718” 1 5/8” 


LLFLEX © foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


9640 Legler 
Lenexa, Kansas 66219 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 


Circle (50) on Fast Fact Card 
Mobile Radio Technology February 1993 


Technically speaking 


O-PAD 
{BALANCED) 


a-PAD 
(UNBALANCED) 


R,/2 


If Z; = Zo then: 


Ra = 2 (Se 
(8) Ri = Z (m1) 
(6) ___________where: K = 10 (48/20) = antilog (dB/20) 


(dB = desired attenuation) 
Z = system impedance 


Figure 3. The z-pad (A) exhibits the same characteristics as the T-pad (Figure 2A). It 
is called a z-pad because it is shaped like the Greek letter x. The Figure 3 formulas 
apply only when the input/output impedances are equal. The O-pad (B) Is the balanced 
counterpart of the x-pad. All other characteristics are the same as the 7-pad. The arm 


resistances each are one-half of the equivalent z-pad value. 


mulas apply only when the input/out- 
put impedances are equal. 


6dB z-pad calculation 

To design a 6dB z-pad. first find the 
K factor. (See formula 6 in Figure 3). 
The K factor is the same as it was for 
the 6dB T-pad design previously shown: 
Ae) 

Substituting into formula 7: 


Ra 


= 50((2? — 1)/(2 x 2)] 


50(3/4) 


50/4 


= 50[(2 + 1)/(2 = 1)] 


50(3/1) 


ll 


50/1 


Il 


1500 


O-pad 

The O-pad is the balanced counter- 
part of the a-pad. (See Figure 3B.) 

All other characteristics are the same 
as the w-pad. The arm resistances each 
are one-half of the equivalent a-pad 
value. 

To design a balanced 6dB O-pad, 
simply divide the 6dB a-pad arm resis- 
tance by 2. This is 37.5/2 = 18.75Q for 
each arm resistance shown tn Figure 3B. 

Next month you will see how z-lo-T 
and T-to-z transformations are used to 
design and simplify impedance- 
matching pads. 

Construction and testing of resistive 
attenuator and matching pads also will 
be covered. 


AR 


AT LAST, A LINE 
OF ANTENNAS FOR 
CALLS THAT WON'T 


CRACK, SREAK x 


Your customers have been asking for them. So here they 
a sleek, new line of European-styled antennas that 


are — 
look as good as they sound. Each of our new fue 5dB 
gain antennas operates in the 806 to 960 MHz bands, 


providing your customers with all the versatility they need 


from a single product. 


To protect the signal's integrity, our 5dB gain antennas are 


manufactured from stainless steel and finished with a 
baked, black-powder coating that withstands harsh 
environmental conditions. Our phasing coil is silver- 
plated to reduce heat loss and enclosed to eliminate 
irritating highway-speed whistles. 


What's more, our new antennas are available with a 
variety of mounting options, including glass, roof, 


trunk-lip, elevated feed and magnetic 
mounts. And because these are the 
same mounts we use for our line of 3dB 
gain cellular and SMR antennas, you can 
interchange them with our 5dB gain 
antennas in no time at all. We offer 
same-day shipping and back our full line 
of antennas with a lifetime warranty. 


To order the new 5dB gain antennas, 
- call db Mobile at 1-800-388-2112 today. Its one sure 
| | way to keep your customers coming in loud and clear 


fim Me 2. roa = 

re Ae ee t I - . —= ™ 
WH 4 i ") | Ih | ia 
wy We ) | Lee) Le 


An Allen Telecommunications Company 


4946 Sharp Street, Dallas, Texas 75247 800-388-2112) 214-630-2112 FAX: 214-688-1616 
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FAX (509)326-1430 


612 N)MAPLE, SPOKANE WA 99209 
IN CANADA (604)545-1150 
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Shadow Technologies integrates products into custom solutions 


Shadow Technologies Group, 
Lawrence, KS, has formed a radio 
products line that caters to the law 
enforcement. forestry and transporta- 
tion markets. Shadow’s customized 
products integrate well-established 
product lines from other companies. 


Products include transportable brief- 
case base stations and repeaters in self- 
contained O-ring sealed, polycarbonite 
cases; and Chameleon series modular 
transceivers for body wear. Shadow 
Technologies ts at P.O. Box 442036, 
Lawrence. KS 66044: 913-749-3566. 


RF Industries plans to open Mexican production facility 


RF Industries, San Diego, CA, in- 
tends to open a manufacturing plant in 
Tijuana Baja, Mexico. Currently, 80%- 
85% of RF Industries’ production is 
handled in the Far East and India. Be- 
cause the North American Free Trade 
Agreement (NAFTA) allows goods 
produced in the U.S., Canada and 
Mexico to travel freely across their 
borders, RF Industries will be “bring- 
ing product home,” according to com- 
pany president Jack Benz. The joint 
venture will bring together Far Eastern 
production and engineering talent with 
competitive Mexican labor (as com- 
pared to Taiwan), thus, according to 


SIRSA changes name to ITA 


During its annual membership 
meeting in Asheville. NC, the mem- 
bers of the Special Industrial Radio 
Service Association (SIRSA) approved 
a name change for the association to 
the Industrial Telecommunications 
Association (ITA). 

The proposal was presented by out- 
going chairman of the board of direc- 
tors, David W. Lyon, Lyon noted that 
the fundamental reason for the name 
change was due to the changes in the 
communications industry since SIRSA 
was founded nearly 40 years ago. 

“Words such as ‘special’ and ‘radio 
service’ had tremendous significance 
then: they do not today, and they will 
be virtually meaningless tomorrow. It 
is this associalion’s practice to be 
among the leaders of the private land 
mobile industry. to recognize trends 
and to position itself properly within 
the community it serves. Although a 
name with tremendous recognition, the 
term “SIRSA™ may actually hinder the 
pursuit of our fundamental and strate- 


Benz, “lowering production 
costs,..and...pouring money into North 
America.” 

The new facility will be located 35 
miles from San Diego. The plant ini- 
Hially will mold and assemble the 
company’s high-production products. 
With the Mexican plant, RF Industries’ 
production and delivery time is ex- 
pected to be reduced from several 
months to a week or two. Sales, mar- 
keting and general administration will 
continue to be handled in the San Di- 
ego office, Plans for the Mexican plant 
are expected to be finalized by the 
spring of 1993. 


gic objectives.” said Lyon. 

In his annual report to the member- 
ship, Mark E. Crosby. SIRSA’s presi- 
dent and managing director, stated: 
“We need to change our name to prop- 
erly represent who we are today and to 
align ourselves with who we need to 
be during the 1990s...We need a keen 
awareness of current events, knowl- 
edge of our personal and organiza- 
tional strengths and weaknesses, and 
the fortitude to act decisively and re- 
sponsibly to prosper as a viable mem- 
bership organization.” 

Officers of the Association for 1993 
are: chairman of the board, Andrew J. 
Pease, Jr. Webber Oil, Bangor, ME; 
first vice chairman, John R. Walter, 
Amoco, Houston; second vice chair- 
mun, Michacl S. Markarian. Newport 
Harbor, Newport. RI: third vice chair- 
man. Keith R. Knoblock. American 
Mining Congress. Washington, DC: 
and president and managing director. 
Mark E. Crosby, SIRSA. Arlington, 
VA. 
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And, The Winner Is 


... Zetrons 
Model 4010 
Radio Dispatch 
Console 


Reliability Flexibility Appearance 
Precise engineering design You can configure the console Good looking, rugged, 
gives you a product you to do precisely what and easy-to-use; 
can count on. you want it to do. ergonomically designed. 
Feature Set Serviceability Value 
A great combination of Unique "clamshell" internal access You can get the services 
standard capabilities and and external indicators/level you need in a high quality 
available options that settings make installation a console for an excellent, 
simply can't be beat. fast and simple task. cost-effective price. 


Because the Model 4010 Radio Dispatch Console is the undisputed winner in most 
categories, it truly is the overall BEST self-contained, multi-channel, desk-top, radio 
control console on the market. So, if you need a console that provides operators with 
an efficient means of monitoring and dispatching on up to ten radio channels, contact 
Zetron and see why the Model 4010 is definitely the best choice for you. 


Zetron, Inc. 12335 134th Ct. N.E. Redmond WA 98052 ZETRON 


Phone: (206) 820-6363 Fax: (206) 820-7031 
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Return Loss Bridges 
RLBI150 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 
generator for swept SWR measurements. 
EAGLE RLBs have these features: 

® Frequencys: .04 Mhz to 1.0 GHz 

e RF reflected port 

e High Power rating: Five watts 

® Rugged construction 

e High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHiz......$259.00 
Model RLB150N3B 5-1000 MHz....$349.00 
FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


¥NGEEF 


Wool Cc ow 


P.O Box 9446 (316) 942-5100 
Wichita, KS 67277 Fax:(316) 942-5190 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing performance for ony $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that’s loaded with features. It’s 
small, accurate, battery operated, has a 
wide frequency coverage - a must for 
every technician's bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
Sc lesryd than —95dBm at narrow spans. 

he PSA-65A is Ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
M and higher frequencies, audio 
demod for monitoring, jog periods anten- 
nas, 10KHz filter for .2 z/DIV range, 
carrying case ehtaeerd and more. 

For more intormation, write, FAX or 

phone. 


Maca G: 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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News 


Antenna Specialists activates remote bulletin board system 


Antenna Specialists. Cleveland, has 
activated a remote bulletin board sys- 
tem (RBBS) that has technical infor- 
mation and that can be accessed di- 
rectly via modem. The RBBS provides 
the latest product specifications: digi- 
tized A/S antenna patterns; application 
notes: trade show schedules: and semi- 
nars. The service is free of charge to 
A/S customers, communication system 
operators, RF engineers and radio ama- 
teurs. The system is accessible 24 


hours a day. To use the RBBS, call 
Antenna Specialists at 216-349-8400. 


Ericsson wins Puerto Rico Electric Power Authority contract 


The Puerto Rico Electric Power Au- 
thorily has signed a contract with 
Ericsson GE Mobile Communications, 
Lynchburg, VA, for a multisite En- 
hanced Digital Access Communica- 
tions System (EDACS). This repre- 


sents the first utilities application of 


EDACS in the Caribbean and South 


America region. The |1]-site system, 
to be installed in phases during the 
next 5 years, will consist of approxi- 
mately 1,800 MDX mobile and 450 
MPA/MTL portable radios, Mastr 1] 
and Rangr control stations, operated 
by a multisite controller with central- 
ized telephone interconnect. 


KON VB eOTCH FILTER 


The 6367 series comprises 6 
separate tunable notch 
filters, each of which covers 
an approximately 2:1 
frequency range with 
adjustable 3 db bandwidth. 
A coaxial or helical 
resonator is tuned with high 
Q air trimmers to produce a 
relatively deep notch at 
natrow bandwidth. 
Available for tuning ranges 
of: 
22 - 35 MHz 
30 - 50 MHz 
50 - 108 MHz 
108 - 216 MHz 
216 - 450 MHz 
450 - 900 MHz 


Ask for our NEW Mobile 
Phone Catalog MP/92! 


Response of Single, Double 
and Triple Cavity assemblies 
adjusted to the same 
3 dB bandwidth. 


MICROWAVE FILTER COMPANY, INC. 
6743 Kinne St. * E. Syracuse, NY 13057 
800-448-1666 * 315-437-3953 
FAX: 315-463-1467 * Telex: 249-613 
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- i It'sa 
| ee small world 
| “ty after all. 


Communications is shrinking the size of 
the world. 

Hustler is shrinking the size of 
communications. The new, incredibly 
small MC-800 is the perfect compliment to 
today's smaller phones. 
os ; This unique combination of a miniature 

magnetic mount and small diameter 
(2.5mm.) RG-174 coax creates instant 
consumer interest. 
Weighing a mere 5 ounces, the MC-800 is 
easily stored away when not in use. When 
mee §=6needed it is quickly installed by routing the 


_ ee Ea cee coax through the vehicles‘ door or window. 
ie: ~ —<—ai The tiny coax prevents damage to the 
\ weather stripping or coax. 
y m Despite the small size, the MC-800 
\ mee delivers the high performance only 
| =e possible with a hard wired antenna. 
. wees § inefficient through-glass designs can’t 
' es nees “a eo match the signal strength of the MC-800. 
—" Re fe Innovative design, performance, 
\ss . convenience and a suprisingly small price 


® , combine to make the MC-800 clearly a 
world-class antenna. 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 

(817) 325-1386 


(actual size) 
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Why did some towers 
survive while others failed? 


With sustained winds of more than 140 miles per hour and gusts of 
more than 160 miles per hour, Hurricane Andrew was devastating to 
nearly everything in its path. But even through one of the worst 
storms ever to hit the U.S., some towers survived. 


In the face of Hurricane Andrew, it did not matter if the towers were 
constructed of tubular steel, angle or solid members. Some towers 
of each type of construction survived. 


What counted was quality. Quality in design, and workmanship. 
Towers designed and built to withstand hurricane force winds had a 
much better chance. 


Where failures occurred, Rohn had replacements on site in as few 
as five days. 


With Rohn’s free extended warranty, the towers could have been 
replaced at no cost to the owner. 


Talk about solid members versus tubular members is just talk. Any 
tower is only as good as the engineering and manufacturing behind 
it. 


..and that’s straight talk. 


Self-Supporting Towers 

Guyed Towers 

Poles 

Fiberglass Equipment Shelters 
® | Concrete Equipment Shelters 


Fiberglass Equipment Cabinets 


P.O. Box 2000, Peoria, Illinois 61656 
PH: (309) 697-4400 
FAX: (309) 697-5612 copyright 1993 ROHN 
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News 


Celwave opens 
Canadian office 

Celwave, a Marlboro, NJ-based an- 
tenna systems and systems components 
manufacturer, has opened Celwave 
Canada to serve Canadian customers. 
In addition to providing local techni- 
cal and sales support. the office will 
continue to support LeBlanc & Royle, 
the Canadian distributor of Celwave 
and Cablewave products, Celwave 
Canada is located at 7305 Woodbine 
Ave., Markham, Ontario L3R 3V7; 
416-940-5530. 


Fleet Call, DisCom 
merge SMR operations 

The boards of directors of 
Rutherford, NJ-based Fleet Call and 
Bethesda, MD-based Dispatch Com- 
munications (DisCom) have agreed to 
a tax-free merger valued at approxi- 
mately $320 million. Under terms of 
the agreement, Fleet Call will issue ap- 
proximately 16 million shares to 
DisCom shareholders and will become 
DisCom’s sole shareholder. Pending 
shareholder approval. the merger is 
expected to close in the second quarter 
of 1993, 

DisCom is the third largest opera- 
tor of specialized mobile radio (SMR) 
systems in the United States and lead- 
ing provider of SMR service in the 
mid-Atlantic region, New England, 
Minneapolis-St. Paul and Arizona. Its 
markets cover more than 31 million 
people, serving approximately 46,500 
subscribers, 

After the merger, Fleet Call sys- 
tems will cover approximately 70 met- 
ropolitan service areas (MSAs), in- 
cluding nine of the 10 largest MSAs, 
covering 95 million people. 

“As a result of our merger with 
DisCom, Fleet Call will be licensed to 
offer a variety of mobile communica- 
tions services in areas covering a 
greater population and more of the 10 
largest markets than any other single 
provider of wireless communications 
services,” said Morgan O'Brien, Fleet 
Call chairman. “It is another step to- 
ward our goal of becoming a major 
nationwide provider of advanced wire- 
less telecommunications services.” 


Just In Case You're 
Still In The Dark About Who Offers 
The Most In vefusar Trt 


Larsen’s versatile family of cellular antennas 
antennas than Larsen. Mobile. will help you maximize any cellular system. To 
Elevated feed. Base station. Yagi. learn more about our complete line, give us a call. 
On-glass. Passive repeater. Hundreds We'll be happy to shed some light on the situation. 
of antenna and mount combinations For a free Cellular Catalog: call 800- 
are available. All providing superior 4aw~. 426-1656 (USA); 800-663-6734 
performance. And all backed by //—~\\ (Canada). Or write: RO. Box 
extraordinary service and the indus- fe 1799, Vancouver, WA 98668. 
try’s only three year warranty. \ ) / 


Nobody offers more cellular 


Va c “J . Ct) a ire > o> as 
Sagi gat "8 ‘ eatiwG.8 8 8 see! 

Larsen’s KGB is the first, best and only patented passive a eee . . MNmcenn ) 

repeater to provide improved performance inside vehicles. che CGie@eaPr Fg . oicem 
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The Complete 
Mobile Communications 


CELWAVE 


AMPLIFIERS 


Trilectric 


ANTENNAS 

The Antenna Company 

The Antenna Specialists Co. 
Celwave 
Centurion 


EXCELLENT 


CUSTOMER 
SERVICE 


Terk Technologies 


BATTERIES/BATTERY 
EuUMINATORS 
AdvanceTec 

Centurion 

JaBRO 

Muluplier 

ORA 

Panasonic 

TCC Industries 


BATTERY 
CONDITIONERS 
HME 

Multiplier 

ORA 


Case, CONNECTORS 
& ACCESSORIES 
Amphenol 

Andrew 

Berkshire 
Cablewave 
Microflect 

ORA 

RF Industries 

SatPak 

TCC Industries 


CELLULAR INTERFACES 
Cellabs 
Telular 


Distributor. 


CELLULAR & 
TRUNKING PROMS 
Signetics 


ConTROL HEAD 
Mounts 

The Antenna Company 
ORA 

PanaVise 

Pro-Fit International 
Scientific Dimensions 
SMC Electro Mount 


DUPLEXERS & 
COMBINERS 
The Antenna Specialists Co. 


Celwave 
Decibel 


PORTABLE Fax 
MACHINES 
Mitsubishi Acces 


INSTALLATION 
ACCESSORIES 
Dennison Bar-Lok 
Easy-Up 
ORA 
Speco 
Term Con 


COMPETITIVE 


PRICING 


LEATHER CASES 
A.W. Enterprises 

Bee 

ORA 

Trapunto 


MicROPHONES 


Merry 
Shure 


PAGERS 
Shinwa 


POWER/LIGHTNING 
PROTECTION 

& Ups’ 

Poly Phaser 

Tripp Lite 


305 N. Republic Ave. 


P.O. Box 2399 Joliet, IL 60434 
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Power SupPuies & 
CONVERTERS 

Astron 

Newmar 

Statpower 

Tripp Lite 
Rapios/CeLLucar 
PHONES 

Cobra CB 

GE Cellular 

GE Mobile Communications 
Mitsubishi DiamondTel 
Panasonic Cellular 

Ritron Jobcom 


Scapa CONTROLLER 
SMC Wireless 


SCANNERS/WEATHER 
Rabios 

Maxon 

Uniden Bearcat 


SIGNALLING 
Communications Specialists 
Selectone 

SSC 


S.iipE Mounts, 
Stack UNITS & 
Mosice OFFICE 
Mounts 


Scientific Dimensions 
SMC Electro Mount 


TeEstT/SHOP 
EQuiPMENT 


Curtis 
Easy-Up 
GoldStar 
SAME DAY 
SHIPMENT 
RF Industries 
Telewave 
Tripleu 


U.S, (800) 435-9313 
In IL (800) 892-1611 


Order Fax (800) 284-4934 


News 


Avtec wins utility contracts 

Avtec, Gilbert, S.C., has won sev- 
eral contracts to install its advanced 
color touchscreen integrated radio tele- 
phone console system al energy man- 
agement centers. Locations include 
DOE Western Area Power Adminis- 
tration, Minnesota Power, Virginia 
Power, Duke Power, Monogahela 
Power, East Kentucky Co-op, Central 
Maine Power, and Georgia Power. 
These contracts are valued at more 
than $3 million. 


Ericsson supplies EDACS 
system to Kansas City, MO 
The city of Kansas City, MO, has 
signed a contract with Ericsson GE 
Mobile Communications, Lynchburg, 
VA, for the purchase and installation 
of a $13.7 million public safety com- 
munications radio system. The 5-site, 
20-channe] 800MHz simulcast En- 
hanced Digital Access Communica- 
tions System (EDACS) will serve the 
police, fire and other city departments. 
Twenty-two C3 Maestro consoles will 
be at the operations base, next to po- 
lice headquarters. Another 14 C3 Mac- 
stro consoles will be located at an al- 
ternative site. Operating on the system 
will be 1,645 mobile and approxi- 
mately 1,770 portables. The 9-1-1 
communications center is projected for 
completion in August 1993. 


EMCI projects 2.6 million 


SMR units in service in 1997 

The Specialized Mobile Radio 
(SMR) industry has been growing ala 
rate of approximately 140,000 new 
units in service per year since 1985, 
EMCI, a Washington, DC-based con- 
sulting firm, projects SMR growth will 
accelerate beginning in 1993. Al- 
though growth of traditional analog 
SMR units will remain flat to slightly 
lower, new digital SMR systems will 
begin to significantly impact the in- 
dustry in 1994. By 1995, the industry 
will be adding more digital units power 
year to the installed base than analog 
units. EMCI has released ils annual 
SMR industry report, “The State of 
SMR and Private Radio Markets: 
1992-1993”. 


...POWER ON WITH ASTRON 
DC TO AC POWER INVERTERS... 


Cars, Trucks, Boats And RV's ETC, 


0 


#aetRon 


Operate the following equipment from any 12vdc source including 


Laptop and notebook computers - Facsimiles - Battery charges for laptop & notebook computers. 
Cellular phones and camcorders. - Computer peripherals, scanners and printers. - Stereos, VCR and TV. 


Test equipment, power drills and other electronic equipment 


Output power 

30 minutes: 
Surge: 

Motor load surge: 
Continuous: 

Input Voltage: 
Output voltage: 
Output frequency: 
Output waveform: 


Efficiency: 
No load current draw 


Low battery alarm: 


Low battery shutdown: 
Dimensions (HxWxL): 


Weight: 


Protection features: 
Over temperature: 
Overload: 

Short Circuit: 
Reverse polarity: 


Pi-125W 


125 watts 
200 watts 


125 watts 

10 to 15 VDC 

115 VAC RMS + 5% 
60 Hz+ 0.01% 
modified sinewave, 


phase corrected 
Approx 90% 
<70mA 

10.7 V 

10 V 


1.5"x 4.5" x 4.5" 
1.13 Ibs 


Electronic Shutdown 
Electronic Shutdown 
Electronic Shutdown 
Fuse 


ASTRON 


CORPORATION 


Pi-250W 


250 watts 
500 watts 


200 watts 

10 to 15 VDC 

115 VAC RMS + 5% 
60 Hz+ 0.01% 
modified sinewave, 
phase corrected 
Approx 90% 
<150mA 

10.7 V 


10 V 
1.5"x 4.5"x 6" 
1.25 Ibs 


Electronic Shutdown 
Electronic Shutdown 
Electronic Shutdown 
Fuse 


Pi-800W 


900 watts 

1000 watts 

1/2 HP 

800 watts 

10 to 15 VDC 

115 VAC RMS +5% 
60 Hz + 0.01 % 
modified sinewave, 
phase corrected 
Approx 90% 
<300mA 

10.7 V 

10V 


(3% x 9% x 10”) 
5.25 lbs 


Electronic Shutdown 
Electronic Shutdown 
Electronic Shutdown 
Fuse 


Pi-1S500W 


1800 watts 
2000 watts 
3/4 Hp 

1500 watts 


10 to 15 VDC 

11S VAC RMS + 5% 
60 Hz+ 0.01% 
modified sinewave, 
phase corrected 
Approx 90% 

<600 mA 

10.7V 

10 V 


(37 x 9” x 16”) 
8.25 lbs 


Electronic Shutdown 
Electronic Shutdown 
Electronic Shutdown 
Fuse 


9 Autry Irvine, CA 92718 714-458-7277 FAX 714-458-0826 
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News 


Telocator study shows PCS licensing by 1994 could bring 23 million subscribers by 1997 


A demand forecast by the Telocator, 
Washington, DC. Personal Communi- 
cations Service (PCS) section shows 
that if the FCC licenses new PCS pro- 
viders by 1994, there could be as many 
as 23.3 million subscribers within 
three years. 

The forecast lists potential subserib- 


Outdis 


Nill 


to the end user. 


Let IDA show you how to shoot ahead of your 
competition by offering a larger service area. Call IDA 
now to put yourself in the lead with NET-LINK. 


CALL 


800-726-7477 


LTR* 6s 2 registered trademark of the E F Johnson Co 


IDA 


CORPORATION 
1345 Main Ave. 


The Art 
Of Technology 


ce the competition... 


NET-LINK 
LTR Networking 


Connect with a LTR™ Networking system that will go 
the distance! NET-LINK is a software and hardware 
package that provides multi-user and multi-site 
linking between LTR™ trunking systems. 


Costing hundreds—not thousands, the NET-LINK 
gives you all the features your customers demand. 
NET-LINK eliminates the need for phone lines, 
microwave, or even other radio frequencies. No DTMF 
mics or other complicated signalling methods are 
needed—making NET-LINK nearly transparent 


ers in three areas: Telepoint/Advanced 
Telepoint (5.6 million), Personal Tele- 
communications Service (9.4 million) 
and wireless PBX (8.25 million). The 
document predicts the same services 
growing to 56 million by 2002. Com- 
pelitive services such as paging, cellu- 
lar, and SMR would grow from a cur- 


Fargo, North Dakota 58103 
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rent base of approximately 21 million 
to 62 million subscribers in the same 
lime frame, assuming PCS licensing in 
1994, 

The demand forecast was produced 
by the Consumer Requirements Sub- 
committee of Telocator’s PCS Market- 
ing and Consumer Affairs Committee, 
one of the three standing committees 
in the section through a “Delphi” study 
of companies holding membership in 
Telocator’s PCS section. These include 
CPE manufacturers, LECs, cellular 
carriers, research organizations and 
entrepreneurs. 


SAFE offers a variety 
of radio engineering services 
Spectrum Analysis & Frequency En- 
gineering (SAFE) specializes in radio 
frequency propagation studies and 
MMDS regulatory engineering. Serv- 
ices offered are FCC regulatory engi- 
neering; wireless cable market evalua- 
tion; system funding assistance: propa- 
gation studies. shadow maps and sig- 
nal level maps: and general consulting 
and proposal preparation. SAFE also 
offers a complete cellular and paging 
database in MS-DOS format. SAFE is 
located at P.O. Box 8843, Gai- 
thersburg, MD 20898; 301-869-7969; 
fax 301-869-6992. 


Interstate Power selects 
E. F. Johnson system 

E. F. Johnson. Minneapolis, will 
build a Multi-Net trunked radio sys- 
tem for Interstate Power. The system 
will operate from 37 repeater sites in 
four states—Illinois, Wisconsin, lowa 
and Minnesota. When the system is 
completed, Interstate Power crews will 
communicate through more than 300 
mobile and 50 portable radios. Two E. 
F. Johnson dispatch consoles will be 
installed at Interstate Power's power 
control center in Dubuque, JA. 
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We cater to those who want 
choice sites. 


When you have an appetite for choice antenna sites in California, no one can cater to your tastes like 
Meridian and Diablo. 

For more than three decades we've been serving a buffet of antenna sites that stretches from Chico to the 
Mexican border. Together, Meridian and Diablo offer you 73 tasty locations to choose from. 

These sites are among the most sought after and unique in the country. Many are rich with features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs. Many sites offer 
conventional and trunked community repeaters, as well as engineered and combined antenna systems. 

Now Meridian and Diablo have four new antenna sites on the menu: Flint Peak in the Rose Bowl area, 
providing coverage of Pasadena, Glendale, Burbank and the San Gabriel and San Fernando Valleys; Smith 
Hill, which covers Concord, Lafayette and Walnut Creek; Vaca South, covering the Fairfield/Vacaville- 
Marysville-Stockton triangle; and an extraordinary site atop the International Trade Center which blankets the 
greater Fresno area. 

When it comes to service, our qualified staff and caring approach to antenna site management will have you 
coming back for seconds. 


AA Meridian Communications DIABLO COMMUNICATIONS, INC. 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rel., Ste, 200, Point Richmond, CA 94801 
(818) 888-7000 © Fax (81) BBA-2857 (510) 236-3700 © Fax (510) 246-3799 
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R egulating technology 


800MHz wide-area SMR system waiver applications continue to flow 


By Alan S. Tilles, Esq. 


The FCC Private Radio Bureau has 
placed a moratorium (a freeze) on the 
acceptance of specialized mobile radio 
(SMR) system license applications 
with proposed transmitter sites closer 


than 75 miles (short-spaced) from ex- 
isting or already applied for co- 
channel transmitter sites. 

The freeze was announced after the 
bureau received a large number of 
applications for 800MHz wide-area 
digital SMR systems that included re- 
quests that the FCC waive its 75-mile 


transmitter separation requirement 
based on a controversial technical defi- 
nition of acceptable interference be- 
tween close-spaced stations. 

Despite the freeze, the FCC contin- 
ues to receive applications for licenses 
to build wide-area digital SMR sys- 
tems. Although these applications re- 


quest that certain rules be waived to 
facilitate the construction of the sys- 
tems, they do not involve short-spac- 
ing. Among those filing the additional 
applications are American Mobile Sys- 
tems for transmitter locations in 
Florida and Powerfone for transmitter 
locations in Detroit. 

On Dec. 23, 1992. the bureau sent a 
letter to the National Association of 
Business and Educational Radio 
(NABER) and several SMR licensees 
that responds to their questions about 
the definition of mobile loading and 
feotprint. 

(Loading refers to how many mobile 
units use a radio channel. Footprint 
refers to a radio coverage area. 
NABER is an Alexandria, VA-based 
j -- trade association that represents SMR 
Be way of P licensees and other radio communica- 


WE an Ye { j 
atin tions interests, ) 
WACOM | co sonoma 


The questions arose because the re- 
ies cent applications for wide-area digital 
PRODUCTS, INC. | waco, TEXAS 76702 + 817/848-4435 
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SMR systems rely on interpretations 
of mobile loading and footprint that 
We Have It All! 


are more liberal than some SMR lic- 
ensees want. The effect of the liberal 

POWER . 
AMPLIFIERS 


interpretations would be to allow the 
construction of new SMR transmitters 

FOR ALL INPUT LEVELS 

e\'HF Low Band to 300 watts 


WACOM 


toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, — 
including our patented B,, B, CIRCUIT * 

FILTERS, for all bands within the frequency 

range of 30 to 960 MHz. Investigate this 

complete line of high performance products. 


CALL 
817/848-4435 


@ 


in locations that might not be allowed 
under a more stringent interpretation. 

In the FCC’s Report and Order in 
PR Docket No. 92-79. Footnote 30 
reads that the commission “will credit 
individual SMR systems with all end 
users in their business records, includ- 
ing those end users who do business 
with more than one system.” Some 
SMR licensees and applicants think 
that means that a single mobile unit 
can be counted, for loading purposes, 
on more than one system, if that mo- 
bile unit were “doing business” with 
more than one system. 


eVHF High Band (140-200 MHz) 
to 500 watts 


eCHF Low Band (400-550MHz} 
? to 350 watts 


~— * *UHF High Band (800-960MHz) 


VoCom / RF Corporation ‘ . to 140 watts 
Quality since 1979 * True continuous rating at 
1-800-USA-MADE high ambient temperatures 
1-800-872-6233 rs 
FAX 708/924-9078 * FCC type accepted 


Tilles, MAT’ s regulatory consullant. is & partner 
in the flaw firm of Meyer, Faller, Weisman and 
Rosenberg, P.C.. Washington. DC. 
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| ‘ill nit 


Snneesee ! | i i 


OUR PIROD TOWERS JUST STOOD 
THERE AND WATCHED. 


; : Solid rod, free-standing or 
“When Hugo hit, our solid rod PiRod towers just guyed towers custom designed 
to your specifications. 


stood there and took it. The storm ripped away 
many structures in this area . . . I think our PiRod 


towers were among the very few towers left 


virtually undamaged. I remember... I purchased 


David Sharp : 

Vice President, Operations new antennas, called the people at PiRod for new For a free guide to tower selection 
The Virgin Islands 
Telephone Company 


and fast, courteous response to your 
brackets and we were back in business!” requests for quotation, contact: 


Solid Rod, Solid Service, Solid Value IN PRoo ine. 
LAS 


—— P.O. Box 128 
Plymouth, Indiana 46563-0128 
Telephone (219) 936-4221 
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oy FloorMaster. 


* NOW. anaiternate solution for 
mounting multiple pieces of mobile 
communications equipment. 


And it’s Air Bag Friendly™ ! 


With FloorMaster’s horizontal 
format, you can mount 
up to five pieces of 
equipment 

outside the air bag 
deployment zone. 


For information now 
WO’ CALL 1-800-GJ-MOUNT 1-800-456-6868 
FAX 1-B00-WE-HELPP 1-800-934-3577 


GSemMeerR-cOxMsom 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 
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AOR 


TWO-WAY RADIO 


We stock the Radius line in depth, 


Ua) MOTOROLA BIRD 
3 Radley OP 300 


Call us, we would like to show 
you how good our prices and 


*P100 ©M100 


Los Angeles CA 90025 


FAX: 1-310-826-7790 


Circle (68) on Fast Fact Card 
66 Mobile Radio Technology February 1993 


ALSO IN 
STOCK: 


AEA DATA 


GP 300 PORTABLE [im ™ sin 


BECKMAN 


CENTURIAN 


including the exciting new GP 300. ; a CUSHCRAFT 
Most orders shipped the next day. FANON 


HENRY 


service really are. HOXAN 


RADIUS IN STOCK: ies ion 
®P10 @P200 eM 200 JABRO 
@®P50 ®GP300 eM 400 KANTRONICS 


LARSEN 


Hi ENRY MAXON 
OPTO 
RADIO or 
2050 S. Bundy Drive Sie TEMPO 


Toll Free; 1-800-877-7979 ) adil 
Or: 1-310-820-1234 ets YAESU 


Regulating technology 


Several of the new wide-area SMR 
system applicants requested channels 
in areas not served by their current 
systems and claimed full loading for 
the proposed systems based upon mo- 
bile units loaded on their other sys- 
tems. This situation led the bureau to 
consider clarifying the footnote to 
avoid what some saw as an absurd 
result—counling a mobile unit operat- 
ing in New York for loading in Los 
Angeles, for example. 

Actually, though, the bureau’s Dec. 
23 letter takes an even more conserva- 
tive approach than the original rules. 
Specifically, the letter reads that “an 
applicant may count a single mobile/ 
portable once, and only once, for one 
SMR system, wide area or not.” 

Although the letter’s loading defini- 
tion seems to be consistent with the 
footnote, the letter goes on to read that 
the commission considers a “system” 
to be SMR stations “commonly owned 
or managed systems or participants in 
a common roaming agreement.” The 
FCC will give multiple loading credit 
“where the system operators would 
have no reason or opportunity to be 
familiar with each others’ business 
records.” 

In other words, if Operator A owns 
a station in Chicago and manages a 
system in Milwaukee, and an SMR 
unit genuinely operates on both sys- 
tems, the mobile counts for loading one 
time. 

If, on the other hand, Operator A 
owns the station in Chicago; Operator 
B owns the station in Milwaukee; 
Operator A and Operator B do not 
have a roaming agreement; the mobile 
unit is programmed on both systems 
without Operator A and Operator B 
knowing about the other; the commis- 
sion will permit multiple loading 
counts. 

In its comments filed with the com- 
mission in PR Docket No. 92-79, 
NABER specifically wamed about the 
potential abuse of multiple loading 
counts. In addition, the trade associa- 
tion objected to the FCC’s proposal to 
usc a 6-month average test because 
licensees would have to meet a 4!/>- 
year loading test instead of a 5-year 
loading test. Furthermore, a licensee 
would have a fully loaded, congested 
system for six months before becom- 


ing eligible to apply for additional 
channels. 

Subsequent to the Report and Order 
in PR Docket No. 92-79, FCC employ- 
ees explained that the ability to count 
mobiles on every system on which the 
mobile operates mitigated the effects 
of the 6-month test. With this in mind, 
they said they thought that the new 
rule, as interpreted at the time by the 
FCC, was sufficient 10 limit abuse and 
to not penalize genuine operators. 

Unfortunately, SMR licensees oper- 
ated for four months under the “mul- 
tiple count” interpretation, and it may 
be difficult for them to readjust their 
business plans and to reconcile the 
expenditures they made. 

Nevertheless, NABER and an ad 
hoc group of SMR licensees continuc 
to work with the Private Radio Bu- 
reau to sort out the rapidly changing 
regulation. 


Refarming concerns 

The private radio industry’s initial 
review of the FCC’s proposed 
rulemaking to refarm its spectrum is 
mixed. 

Refarming refers to changes in tech- 
nical requirements and channel assign- 
ments intended to fit more users into 
existing radio spectrum without mate- 
tially increasing interference. [t in- 
cludes a conversion of some channels 
from shared use to exclusive use by a 
single licensee in a given area. Some 
of the exclusive-use licensees would 
be permitted to sell radio communica- 
tions service to others, as SMR licens- 
ees do. 

Although many people praise the 
proposal to permit exclusive-use over- 
lays and the commission’s efforts to 
ensure that paging channels continue 
to operate at high capacity by exclud- 
ing them from its proposal to impose 
narrower channels, others question 
how the mechanics of the conversion 
will work. 

For example, the requirement to re- 
duce FM transmitter frequency devia- 
tion in 1996 to confine the radio signal 
within a narrower channel may in- 
crease the radio noise on some exist- 


ing systems enough Lo render them 
uscless in some areas they now cover, 

Moreover, it is uncertain whether 
mobile equipment for the first phase of 
the channel-splitting (a narrowing of 
the channels) will be made available. 

Several mobile radio trade associa- 
tions have established committees to 
review and analyze the FCC 
rulemaking proposal, which, by the 


ISOLATORS - CIRCULATORS - LOADS 


GOrp. 


RX multicouplers. 


TRANSMITTER COMBINER 


EMR Corporation has been manufacturing quality R.F. filtering products 
and providing antenna site consulting services since 1980. 


Our products are high performance and our approach to antenna site 
engineering is pracitcal and economical. 


Contact EMR for technical assistance and product information. We will 
send you our catalog and a free copy of "TECHNICAL PAPERS".... a 
collection of articles on isolators, duplexers, TX combiners and 


22402 N. 19th Avenue 
Phoenbkc Arizona 85027 
TEL: 602-581-2875 
FAX: 602-582-9499 


way, includes some tinkering with 
rules governing the 470MHz-512MHz 
and 800MHz bands that was not origi- 
nally advanced in the Notice of Inquiry 
that preceded the rulemaking proposal. 
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WOULD YOU BELIEVE 


a BETTER MIC 
for LESS MONEY 


Setting A New Standard For Reliability And Longevity 


All models feature optical PTT switches for extreme 
reliability, Our back-lighted keyboards use individually 
sealed snap dome switches from ITT for reliability and 
serviceability. Levels are externally adjustable. 

TTM-9000 - Manual dialing with automatic PTT. 

TTM-9100 - Manual dialing with PTT timer, PTT control of 
the hang-up function (no need for a grounded hang-up 
clip}, and continuous or burst mode dialing. 


TTM-9200 - Memory dialing, dual ANI, store and send, and 
scratch pad memory, All memory dialing is done using only 


a single button. 


TRULY A NEW GENERATION OF DTMF MICS BELIEVE IT 


i] INTERCONNECT 
MJ SPECIALISTS INC. 


474 CHARLOTTE STREET 
LONGWOOD, FL 32750 
TOLL FREE 800-633-3750 
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N ew products 


Readers’ choice 


Of all the new products and services in the June 1992 issue, the ones reprinted here 
generated the most reader requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more information on them: Just circle 


the corresponding Fast Fact Card number on the card found in the back of this issue 


and mail the card to us. 


Hand-held receiver covers 
500kHz to 1,300MHz 


The AR1000XC 
hand-held receiver 
boasts 1,000 chan- 
nels and a SO00kHz- 
to-1,300MHz cover- 
age range. The Ace 
Communications 
unit has 26 front- 
panel keys for pro- 
gramming 1,000 
scan memory chan- 
nels; and pairs of 
upper and lower lim- 
its for bands to be 

searched can be stored in 10 search 
memory locations. 
Circle (501) on Fast Fact Card 


Cordless headset works 
50 feet from base 

A 900MHz cordless headset from 
Hello Direct includes a separate battery 
pack and radio transceiver that allows 
movement as far as 50 feet from the base. 
The unit boasts 32 channels and features 
an adjustable listening volume control 
and a noise-canceling mic. 
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Computer program furnishes technical information 


The Sentry Service Manager provides 
service information, charts and more than 
20 formula computation and conversion 
screens on disk to aid technicians in their 
repair work. The program from Sentry 


USA operates on IBM-compatible com- 
puters and uses 750 kilobytes on the hard 
drive. The program is available on 1.2- 
megabyte 5.25-inch or 1.44-megabyte 3.5- 
inch high-density disks. 
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Digital microwave equipment uses high-power amplifier 


The ProLine Super family of microwave 
45Mbps and 34Mbps 15GHz digital radios 
with high power amplifier from ATI of- 
fers increased power output and a range as 
far as 20 miles. The ATI 4/8 DSI/EI fea- 
tures four levels of loopback: local, cable, 
remote and external; dip-switch equaliza- 


tion for interconnect cables between in- 
door and outdoor units: optional digital 
service channel and orderwire with digi- 
tal voice channe] and RS232 data port; 
and digital interface unit requiring no 
adjustments. 
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Logger offers instant access to operating commands 


Stancil offers a VHS 24-hour logger 
that has a fully animated graphic screen 
display and advanced software design. 
Features include four to 32 tracks; eight 
operating buttons; and single or failsafe 
dual decks in a rack-mount or desktop. The 
logger is designed for use in parallel, se- 
rial or redundant system configurations. 
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Packet radio modem transceiver 
provides secure transmission 


Model 5100 spread-spectrum packet 
radio modem transceiver from Solid 
State Electronics provides secure two- 
way transmission and reception of digi- 
tal data. The unit can be used as a wire- 
less modem for PC communications 
within a building or as a data link to 
isolated or inaccessible areas. 
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Soldering station provides 
positive tip feedback 

The digital temperature control solder- 
ing station from M. M. Newman operates 
on 115Vac and converts line voltage to 
24V and provides 
posilive tip tem- 
perature feedback. 
The Antex TCSU- 
D2 features dial se- 
lectable tempera- 
tures; SOW  solder- 
ing iron with a posi- 
tively grounded tip 
and thermocouple; 
and a 4-foot burn- 
proof cord with a 5- 
pin DIN connector. The unit meets MIL 
specifications, 
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Insurance covers lightning strikes 

Tripp Lite’s UPS systems feature life- 
time insurance that provides for the repair 
or replacement of connected equipment 
damaged by a surge. including direct light- 
ning strikes. The systems are available 
250VA to 4.400VA in stand-by, on-line 
and voltage-regulated configurations. The 
Insurance coverage is also included on its 
Isobar surge suppressors. 
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Clip-on antenna boasts 5dB gain 

A clip-on coupler for the Oki 900 pro- 
vides an external antenna for better trans- 
mission and reception, and an energy 
electro-coupler to connect the antenna 
cable to the 
phone. The 
coupler from 
Mobile Mark 
pushes onto 
the phone's 
antenna. The 
clip-on — an- 
tenna slides on 
and off the car 
door window, 
the whip is 
outside the car, and the cable is inside the 
car so the window rolls up completely. 
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Paging package improves 
alphanumeric service features 
Page Companion, a hardware and soft- 
ware package from Real Time Strategies, 
provides automatic subscriber-requested 
page retransmission based on missing se- 
quence numbers or time of day; addition 
of sequence numbers to numeric or alpha- 
numeric display pages: operator-based re- 
trieval of subscriber pages: repeat paging 
until canceled by subscriber: time of day 
paging: TDD-compatible alphanumeric 
paging: and optional voice retrieval of tex- 
tual messages. The package includes a 
385-based PC, four end-to-end telephone 
trunks. four TAP input ports, two TNPP 
links. one host paging terminal interface 
port and a remote diagnostic port. 
Circle (356) on Fast Fact Card 


Plier kit features 
stainless steel instruments 


The RFA 4000 electronics and telecom- 
munications plier kit includes five stain- 
less steel pliers. The assortment from RF 
Industries will handle a variety of jobs. 
including trimming leads on circuit board 
components; attaching wiring harness 
cable ties: trimming coaxial cable: and 
making electronic adjustments, 
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Mobile data starter kits work with many radio models 


Dataradio starter kits allow mobile ra- 
dio users. SMR system operators. system 
integrators and software developers to gain 
experience with mobile data at a minimum 
expense and with the flexibility of using a 
wide range of radios. The kit comes with 
step-by-step instructions to set up a simple 
mobile radio network. The VIS24 starter 
kit works with the E. F. Johnson 8605 and 
8600 radio series, as well as with any con- 


ventional two-way radio system, with or 
without repeaters. The VIS24 kit includes 
one 24F3MRM mobile radio modem, one 
BDLC-1 single port base station datalink 
controller, DRSETUP configuration soft- 
ware, an MTA modem test adapter for 
modem and radio alignment, radio inter- 
face cables and a documentation package. 
The VIS system also provides for an “open 
architecture” system design. 
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Phone patch offers DSP voice recognition 


The RTU-250 uses an adaptive hybrid to 
convert the four-wire audio from the trans- 
milter and receiver to two-wire audio for 
the phone line. It automatically matches 
any phone line at all voice frequencies si- 
multaneously to provide a broadband null 
with no oscillation in full duplex systems. 
Set-up is simple with the phone patch from 
JPS Communications; neither the VOX 
nor the adaptive hybrid require any 
adjustments. 
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Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CPI model MCR10 remote and MCR IOP interface panel will allow you 
to remote control Radius or Maxtrac radios, up to sixteen channels, over any two 


wire voice grade circuit. 


The MCRI1O remote control system provides LED displays for remote 


channel indication, channel up and down buttons, PTT indicator, on-hook PTT 
capability, monitor button and indicator, intercom capability between parallel 
remotes and the radio, scan control button and indicator for those radios so 
equipped and speaker volume control. 

Features 

+ Simple installation - No soldering. cutting or crimping 

+ Provides remote channel indication 

* Does not require B308 option. 

» Remote transmissions heard over radio speaker 


» Radio transmissions monitored on remote speaker. 
» Uses any two wire voice grade circult, 


1186 Commerce Drive + Richardson, TX 75081 
(214) 437-5320 + FAX (214) 437-5360 + (B00) 869-9128 
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New products 


Radiotelephone controller provides service for 1,000 users 


The RTX 6000 microprocessor-driven 
programmable controller allows mobile ra- 
dios to be linked to local telephone ex- 
changes so mobile radio operators can 
make local. national and international tele- 
Phone calls using standard two-way radio 
equipment. The radio-telephone system by 
RTX offers mobile-to-telephone. tele- 
phone-to-mobile and mobile-to-mobile 
operation for individual and group calling 


and service for as many as 1.000 mobile 
telephone users and 1.000 pagers. Brack- 


ets. hardware and instructions are in- 
cluded for installation, alignments and 
adjustments. 
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CTCSS tone panel customizes repeater use 


The TP-154 shared repeater tone panel 
serves 154 subscribers with 50 CTCSS 


tones and 104 DCS codes, Programmable 
and per-subseriber features allow custom- 
izing the repeater on a per-user basis, The 
unit by Connect Systems can be locally 
or remotely programmed using DTME 
signaling, 
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Rotary attenuators range from de to 4GHz 


Rotary attenuators from JFW Indus- 
tries are available in single. dual or bench 
mount units depending on the application. 
Standard frequencies range from de to 
4GHz. S50Q and 7522 units ure available 
with BNC, TNC, SMA or N type connec- 
tors. Step size tnerements range from 
O.1dB steps to 10dB steps. 
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The ULTIMATE 
noroov.rurnosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH's cases 


for two-way radio equipment. 


Rich, full-grained 
leather cases for 


Battery line power ranges 
from 80mAh to 380mAh 

The HydriCell NH series of batteries 
are standard charged for 14 to [6 hours 
and quick-charged in Jess than one hour 
under controlled conditions, The 


Plainview Batteries have maximum con- 
tinuous discharge current of SOMA to 
380mA. The maximum pulse discharge 
current is O.7A to 2A in two seconds. 


Circle (363) on Fast Fact Card 


Adjustable phone mount 
holds almost anything 


The SDI 6000DC 
phone mount can 
adjust to hold items. 
such as portable ra- 
dios, cellular tele- 
phones, flashlights. 
police batons and 
coffee mugs. from 
V/s" - 31/0" wide. 
5'/." - 8" long, and 1" - 3" deep. The ver- 
satile mount from Scientific Dimensions 
can adapt to any AMPS compatible pedes- 
tal mount and can be incorporated into a 
mobile office configuration, 
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Dual-amplifier remote control 
covers 1,000 foot distance 


LEATHERSMITH's speclally-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvania craftsmen. 


the latest models 
in stock now! 


LOGO IMPRINTS 
IN CHOICE OF 
COLORS 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models in 
polished steel and sturdy molded nyion. 


Model 805AY amplified local remote 
control provides TW speaker audio and 
2.6Vrms TX mic audio at 6000 with sepa- 
rate Tx and Rx amplifiers, PF) and 2 se- 
lect and monitor switches are slundard on 
the Solid-State Communications unit. 
Multiple 805AYs may be “daisy chained” 
to a single base station and normally cun 
be used up to 1.000 feet. 
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Your cholce of covers !s Included in our low,low 
prices. 
“Delivered on time ALL the time!”’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 
The 


Right 
Choice 


417 Frystown Rd. 
Myerstown, PA 17067 
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Crimp tool kit crimps pins, ferrules on low loss cables 


The RFA-4005 crimp tool kit includes 
the crimp tool frame and two interchange- 
able dies. It crimps the pins and ferrules 
on the majority of any crimp connectors 
made for RG 58/U. RG 59/U, RG 8X. 


Proflex, RG 8/U, RG 213, RG 214 and 
Belden 9913 and 9914 low loss cables. The 
kit crimps RF Industries’ and competing 
companies’ connectors, Optional dic sets 
are also available. 
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SMR voice mail system offers individual subscriber programming 


The Hark Voice Mail System mailbox 
can take messages, play the greeting only, 
forward to another mailbox and forward 
to an extension or outside number. The 
system allows SMR operators to program 
individual subseriber services in the back- 


ground including initiating and interrupt- 
ing service to individual mailboxes. Easy 
extension maintenance allows providers to 
program each mailbox for various levels of 
service. 
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Vehicle location system provides real-time position 


NavTrax vehicle location and manage- 
ment system provides real-time position, 
speed and heading information of vehicles. 
Information from the vehicle is transmit- 
ted via Iwo-way radio, mobile telephone 
or orbital satellite to an operations center. 
The data are superimposed on high resolu- 


uion maps displayed on a computer screen. 
NavTrax can be integrated with the user’s 
existing communications or CAD systems, 
The system can achieve accuracy from less 
than 16 feet to 330 feet. Pulsearch, in as- 
sociation with Armata Technologies, has 
been working on this system. 
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Radio receives 
intrinsically safe listing 


The Maxon SP- 
S5050HD is a 5W, 6- 
channel VHF low- 
band radio operat- 
ing in the 25MHz- 
to-SOMHz range. 
The radio has re- 
ceived the intrinsi- 
cally safe listing 
and is listed for 
Class 1, Division 1, Groups A, B, C and D, 

Circle (372) on Fast Fact Card 


Decoder uses low power CMOS 
The TD-| programmable DTMF decoder 
supports selective, group and all call with 
timed automatic, hookswitch and DTMF 
selective call resets. An auxiliary forced 
decode input is also provided. User pro- 
grammable features include 9-digit DTMF 
call codes, auto-reset time, interdigit time 
and hookswitch input polarity. The TD-1 
from NCC uses a low power CMOS mi- 
croprocessor design and is programmed 
with a standard DTMF telephone. 
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Professionals prefer. 


Professionals know they can depend upon Multiplier 
2-Way Radio replacement batteries to deliver: SS 
®@ Unbeatable performance @ Highest available capacity 
@ Unsurpassed reliability @ Form, Fit and Function 

that meet or exceed O.E.M. ® Fast order processing 


®@ Made in U.S.A. 


Call or write for our new 2-Way 
Radio and Cellular Catalogs. 


Contact us for the name of your 
nearest Multiplier distributor. 


Distributorships are 
available worldwide. 


ultiplier 


Over 1000 batteries available 
for all 2-Way equipment. 


MULTIPLIER INDUSTRIES CORP. 


135 Radio Circle, P.O. Box 630, Mt. Kisco. NY 10549 U.S.A. 
FAX: 914-241-1103 


Tel: 914-241-9510 Telex: 4932483 MULTUI 
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EM-300 Shown 
s Actual Size 
i * 


aN 


NEW Our smallest Ear-Mike yet, the EM-300 delivers the performance 
m you expect in a size that may surprise you. The easy to conceal 
unit is a discreet 14" long, 1" wide and %" thick. But it contains all the power 
you need for covert communications. 


The EM-300 features an exclusive signal shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required. The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9600 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 
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Hand-held transceiver boasts 
4-channel selector switch 


The Procom- 
MUS54 is a SW, 4 
channel UHF FM 
transceiver thal op- 
erates on General 
Mobile Radio 
Service, either sim- 
plex or repeater 
mode: and Busi- teal 
ness Radio Service, 
simplex mode. The 
radio from Fanon 
Courier features a 
four-channel selec- 
tor switch; a hi-lo 
power switch; ad- 
justable squelch 
control with tone squelch on-off switch; 
external antenna; and remote speaker and 
microphone, 
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Cellular data monitor 
analyzes, troubleshoots signals 

As a versatile analysis and fault-linding 
tool, the CDM-100 converts digital cellu- 
lar control signals to standard RS-232 for- 
mat. It decodes all control messages, for- 
ward and reverse, on both the voice and 
control channels. The unit from Commu- 
nications Test Instruments can be used 
with various FM communications receiv- 
ers, service monitors or cellular phones. 
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Identification module 
adds DTMF decoder 
The [D-4 is a 
user-programmable 
CW identification 
module with mul- 
tiple trigger and 
busy inputs. Pro- 
gramming features 
include ID speed 
and frequency, busy 
level, external trigger level. two [8-char- 
acter messages and DTMF selective call 
IDs. The unit by NCC uses a polite ID 
protocol and programmable interval timer 
for automatic IDs and can be programmed 
to send an ID after the transmitter has been 
externally keyed, The ID-4 programs with 
a standard DTMF telephone and can be 
installed quickly into any radio system. 
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“The only dedicated energy 
information event wo all of 1993" 


ming” “It’s amazing how much they 
pack into three days” 


“The 
most impressive list of speakers 
| have ever seen” “This will be the 
Smartest investment | make all year” 


To Find Out What All The Talk ts About, Call 214.235.0655. 


Get ready for the most talked-about industry event of 1993. As the year’s only dedicated 
energy information technology Conference and Exposition, ENTELEC *93 will put you in 
direct contact with the industry’s leading speakers, innovators and vendors. Lines are now 


forming for ENTELEC ‘93. To find out what all the talk is about, call 214.235.0655. 


ENTERS Od 


Br INFORMATION TECHNOLOGY. 
AND ALL THAT 


JAZZ 


NEW ORLEANS, LOUISIANA MARCH 21-24, 189823 
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Brochure depicts directional RF power meters 


A color brochure offers details about 
Bird Electronic’s laboratory grade di- 
rectional RF power meters, models 
4420 and 4421. The precision measur- 
ing instruments offer accuracy, wide 
power and frequency input ranges 
100mW to 1OkKW and 1.5MHz to 
|GHz—and modular configuration for 
flexibility and expansion. 


The brochure introduces the 
company’s smart power sensors, the 
companions to 4420 and 4421 meters. 
The six-page brochure includes a de- 
scription of model 4029 power sensor 
calibrator. With a CRT terminal or PC 
with a serial port, the 4029 calibrates 
RF power sensors. 
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Handbook features radio electronics 


The 70th edition of ARRL’s hand- 
book for radio amateurs [features 
projects and updated theory explana- 
tions. Included in the 39 chapters are 
electrical fundamentals, radio prin- 
ciples, modulation methods, construc- 
lion techniques and test equipment. 
The 1993 handbook has additions such 


Catalog lists 
cellular mobile antennas 

A 16-page catalog provides descrip- 
tions and technical specifications for 
more than 70 cellular mobile antennas 
and accessories. Antenna Specialists’ 
line of On-Glass, clevated-feed, roo!- 
mount, temporary mount, portable und 
marine cellular antennas are pre- 
sented, as well as special purpose 
mounts. 
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ny 


as a 4.5V-to-23V, 2.5A precision 
power supply: a discussion of feed- 


back-loop design, a discussion of 


simple wire antennas and baluns; an 
on-glass VHF and UHF antenna 
project; and an updated list of parts 
and suppliers. 
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Technical specs 
describe remote radio 

Literature and technical speci- 
fications from Alligator Communica- 
tions describe the MPRIS&8 remote 
radio for multiple address radio sys- 
tems (928MHz to 952MHz). Included 
are descriptions of the remote control 
capability and diagnostic data acquisi- 
tion for remote diagnostics, and stor- 
age for trend studies. 
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Study examines 
communications needs 

“Wireless Local Services: Opportu- 
nities. Competition and Strategies” 
looks at the needs of residential and 
business telephone users. The informa- 
tion came from a nationwide survey of 
1,092 households and 747 businesses 
analyzed by 45 demographic, indus- 
trial, product and user segments. The 
survey, conducted by Alexander Re- 
sources, found that plans for Personal 
Communications Services (PCS) ig- 
nore many high-demand communica- 
tions services that could be provided 
by wireless technologies. 
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Video manual shows 
thru-hole desoldering 

The SX-70 Sodr-X-Tractor video 
manual covers all aspects of set-up, 
operation and maintenance of the 
Sodr-X-Tractor for self-paced training 
of new and existing production line 
employees. The video tape from Pace 
is easy to follow and explains 
handpiece set-up, tip selection, setting 
lip temperature, tip and board prepara- 
tion, cleaning and maintenance. A spe- 
cial emphasis ts placed on desoldering 
heavy multilayer boards, unclinching 
leads and desoldering terminal wires. 

Circle (305) on Fast Fact Card 


: Sprint 7000 programmable SCADA controller, you can rest assured that all of 
ms are being monitored 24 hours a day! The 16 input ports can be configured 


i, providing remote control from your PC terminal. The Sprint 
owing unlimited system configuration. Only SMC can provide 
you with a SCADA controller incorpo- 
bd rating all of these features and more 
for less than $800. Contact SMC for 
a free color brochure. 
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Circle (72) on Fast Fact Card 


-—@4 WIRELESS 


P.O. BOX 1607 Tomball, Tx 77377 
(800) 527-1079 FAX: (713) 259-7801 


F | eedback 


‘Know how to use test equipment’ 


Test equipment and methods vary 
among the respondents to the June 
1992 "What Do You Think?” question- 
naire. 73.3% of the readers have pur- 
chased test equipment in the last 12 
months, 

Test equipment currently used by 
the respondents inchide: (multiple re- 
sponses add up to more than 100%) 


Helpful test methods include: 

* “Automated tests speed results re- 
turn. Also, printed reports can be cre- 
ated to compare and save results.” 

© “BuilGin sinap measurements and 
multifunctions of a communications 
analysis.” 

¢ “Circuit isolation and evaluation 
of performance.” 

* “Divide and conquer.” 


Improvements readers would like to 
see in test equipment include: 

¢ “Affordability.” 

¢ “Basic frequency accuracy, better 
printed diagnostic data and more accu- 
rate diagrams.” 

* “Better resolution.” 

* “Better selection of 
equipment.” 

e “Less bulky.” 


low cost 


Wattmeters 94.2% * “Flow chart voltages and wave- * “Less susceptible to outside RF and 
Multimeters 93.0% forms on diagrams.” microprocessor noise generated 
Oscilloscopes 90.7% *“Interrogating the customer to nail — equipment.” 

i ; Of. tas = ge ‘ . ” 
Semice monitors onal the exact radio problem down (saves a * “Make it smaller and lighter. 
Yettimeters eae little bench time, anyway). * “More computer interface.” 
Frequency counters 84.9% pitas ee 8 I a Pr 
Tone generators 83.7% * “Know how to use test equipment. * ~More explanatory “help 
Power meters 82.6% Know circuits and how they work.” screens.” 

RF signal generators 82.6% * “Observation.” ¢ “More options built-in. 

Spectrum analyzers 76.7% * “Signal generation.” * “Portability, batlery life weight de- 
Sweep generators 51.2% « “Signal injection.” crease. software for special tests,” 
Other 37.2% ; 


¢ “Signal substitution.” 
* “Signal tracing.” 


i 


eHIGH QUALITY 
“FAST DELIVERY 
“BEST PRICES 


Call your local distributor 


THE ANTENNA FARM 
CANCOM COMPONENTS 
CMC DISTRIBUTING 
COMMUNICATIONS ASSOCIATES 
COMMUNICATIONS WORKS 
EASTCOM INDUSTRIES 

4 ECONOMY TWO-WAY DIST. 

| ELECTRO-COMM 

==] GRAHAM RADIO 

HENRY RADIO 
HUTTON COMMUNICATIONS 
JAN INDUSTRIAL 
PRIMUS ELECTRONICS 
RF SERVICES 
SANTA FE DISTRIBUTING 
TALLEY ELECTRONICS 
TECHNICAL EQUIPMENT DIST. 
TESSCO INC. 


For all your remote power needs: 


cat Mh A SOLAR ELECTRIC 


“1 SPECI IALTIES CO. 


i iW P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 


Circle (76) on Fast Fact Card 


48 PERIMETER ROAD - MANCHESTER, 
TEL: 603-627-7877 - FAK: 603-627-1764 » 
800-258-3860 - FAX: 800-2! 


Circle (77) on Fast Fact Card 
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Finally, VOX That Works! 


VOX130™ FOR PORTABLES! 
No Fuss, No Bother! 


High or low noise! Self-adjusting to any noise. Senses only 
your voice! Hands-free all the time. Earmark’s VOX130 is 
standard on the all new VOXSET II™ (vox headset) and 
VOXPAK™ (belt wom vox). Intrinsically Safe! 


Contact EARMARK for a Free Demonstration. 


(Cy saggy 


| 
| voxraK 


EARMARK’ 


1125 Dixwell Ave. Hamden, CT 06514 USA 
Telephone 203-777-2130 
FAX (203) 777-2886 


Circle (83) on Fast Fact Card 


as Use our 7- — Expedite Service on 


Pek Sui - even faster on crystals! 


~ Call or fax TOLL FREE rm information 


INTERNATIONAL CRYSTAL MFG. CO., INC. 


P.O, Box 26330 + 10 N. Lee + Oklahoma City. OK 73126-0330 * (405) 236-3741 
FAX (405) 235-1904 Toll Free Phone 1-800 426-9825 » 24 Hour Toll Free Fax 1-800 322-9426 


Circle (78) on Fast Fact Card 
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P _eople 


Changes at RF Industries (RFI), San Diego: 

Les Perlman, marketing manager, moves up to dis- 
tributor sales manager for domestic and international 
operations. Joe LaFay, the head of OEM sales, advances 
to OEM and rep sales manager. 

Neulink manager Woody O’ Keefe advances to Neulink 
Division general manager. 

Cad manager Connie Jones moves up to graphics and 
connector design engineer manager. Perry Breaux exits 
G.W. Surfaces, Escondido, CA, and joins RFI as a graphic 
designer. Karla Maxwell discontinues self-employment 
in Vista, CA, and becomes a graphic designer at RFI 
Darlene Morris departs Anvil Designs, Vista, CA, and 


joins RFI as a graphic designer. 


J.F. Blanchard exits Blanchard Associates, La Costa, 
CA, and joins RFI as an administrative consultant, Lisa 
Garcia departs General Dynamics, San Diego, as a senior 
buyer to become RFI’s purchasing manager. 

Senior technician Tony Huber advances to produc- 
tion-technical supervisor, Neulink Division. 

Electronics assembler Renato Aquino advances to se- 
nior technician, 


Donna Pitts exits Linvatec, Largo, FL, as a territory 
manager, to become managing director of federal ser- 
vices and Mid-Atlantic region for Lincoln, NE-based 
Transcrypt International in its Washington. DC. office. 


LOW COST 


ANTENNAS 


CLOSE-OUT SPECIAL 


TRUNKING * TWO-WAY *¢ a 
Complete Antenna 


Systems, including: 
Coax Cable, 
TNC Connector, 
Antenna Base, 
and Mast. 


Model X-20 
——_— 


Model X-30 
os 
$6.00 ea. - 100 pieces - $7.00 ea. 


(minimum order) 
$5.00 ca. - 1000 pieces - $6.00 ea. 
$4.00 ea. - 5000 pieces - $5.00 ea. 


AYYYYYYY 


Sample price - $20.00 (refundable with order) 


CASH PRICE F.O.B. 
AVAILABLE FOR IMMEDIATE SHIPMENT 


Call or fax your order to: 


WorldWide Electronics 
1-818-718-7920 


Circle (79) on Fast Fact Card 


gS! 
Changes at Microwave Filler, East Syracuse, NY: Al LAS a EB fa 


Carl F. Fahrenkrug, executive vice president and 


chief operating officer, takes over as president, succeed- il | G | TA [ LY- C ) N T F (| L L FD 
ing Glyn Bostick, who founded the company 25 years 
ago. 

Robert Portmess, vice president of manufacturing, | NE Y TEM 


moves up to executive vice president, and company trea- 


surer Richard Jones advances from vice president of TRANSMIT VOICE, FAX AND DATA FOR AN 
accounting Lo vice president and chief financial officer, INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


and continues as treasurer. 

David Headley leaves Comband Technologies, Chesa- 
peake, VA, as national sales manager to join Microwave 
Filler as national sales manager. 


Frederick J. Day, Esq. leaves Keller and Heckman. 
Washington, DC, as a communications attorney to be- 
come the Industrial Telecommunications Association's 
(ITA) director of government relations. 


Kevan Bloomgren departs Daniels & Associates, Den- 
ver, as vice president to join Satellite Paging, Fairfield, 
NJ. as vice president and chief financial officer. 


Gary Smith, senior vice president. Glenayre Electron- 
ics, Charlotte, NC, moves up to research and development 
group vice president. 


PROFESSIONAL & . 
VOICE - Don’t leave the 


documentation of ‘ ‘ ' 
LOGGING _ your important The Unitel RTL-1000 is the most advanced radio telephone link ever 


RECORDERS ~ conversations to. ; developed...giving you all these benefits, and more: 


chance... Play it * Digital control for absolute * Full duplex selective intercom 
safe with an. reliability * 900/800 Mhz/UHF & VHF bands 
Omnicron. : ¢ Exceptional audio quality-produced =» 2 to 100 watts RF output 

by a compander * Currently in operation worldwide 


MADE IN 
U.S.A. 


en Time Glock 


repeats time and date At Telepoint, we deliver quality, performance and reliability...with the 


on optional Time radio telephone systems of the future! 
Channel 


Voice activated 
recording: 2, 8, or 16 


EXTEND A LINE... 


hours of talk time:ona 
standard audio Cassette 


Fail safe alarms monitor 
tape movementto —- 
prevent operator error 


Rapid review of 
‘recorded conversations 
will minimize uae 
“error 


Select an Omnicron to automatically record your important FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 


telephone conversations, two-way radio messages, or E 
dictation: Choose from six models starting under $400: and EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 


a full line of accessories. Oi eLeroinc INC. 
OMNICRON cee 1022 South La Cienega Bivd., Los Angeles, CA 90035 
PUTNAM, CT 06260 


3 SR 226. Toll Free:(800) 333-6444 
CORR ICTUPAT ELEC if rRO INC ‘@ S rset me 
—— ener ee eee Phone: (310) 652-3666 fax: (310) 652-0777 
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BASE STATION SUBSCRIBER TERMINAL 


Mobile Raclio 


The Journal of’ mobile 
communications technology 


BUSINESS 

Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Marketing Director 

Evelyn Hornaday, Promotions. Manager 

Sally Nickoley, Promotions Coordinator 

Dee Unger, Advertising Business Manager 

Mary Birnbaum, Aovertising Production 
Supervisor 

Liz Turner, Advertising Coordinator 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Czatdana Inan, Group’ Director of Special 
Projects 


R.J. Hancock, President 

Sandra Milan, Corporate Circulation Director 
Michele Bartlett, Circulation Director 

Meg Fisher, Circulation Coordinator 
Customer Service, 913-967-1711 


ADVERTISING SALES OFFICES: 

ENGLEWOOD, COLORADO 

Ruth Breashears, Northeast region (CT, East- 
em Canada, MA, MD, NH, NJ. NY, OH, PA) 

Carla M. Gamino, Southeast: region (AL, AR, 
FL. GA, MO, MS, NC, OK, SC, TN, VA) 

Diane Hite, Midwest/Southwest region (AZ, 
CO, KS, LA, MT, NE, NM, NV, TX, UT, WY) 

Mercy Contreras, Publisher 


333 W. Hampden Ave., Suite 803 
Englewood, CO 80110 

Phone: 303-762-1249 

Fax: 303-762-0069 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West region (AK, CA, OR, WA, 
Western Canada) 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


CHICAGO 

Janet Blaney, East Central region (IA, IL, IN, 
Mi, MN, Wi) 

55 E. Jackson, Suite 1100 

Chicago, IL 60604 

Phone: 312-435-2340 

Fax: 312-922-1408 


OXFORD, ENGLAND 

Richard Woolley 

Unit.3, Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)869 38794 

Fax:'+44 (0)869 38040 


CLASSIFIEDS 

Jennifer Hinkle 

9800 Metcalf Ave. 

Overtand Park, KS 66212-2215 
Phone: 913-967-1927 

Fax: 913-967-1901 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Greg Hembres 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 

Phone: 913-967-1872 

Fax: 913-967-1897 
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rofessional services 


Xlite Wamer Group 


* Radlo/Microwave/ES-1-! 
* D P Design and Selection 
* Police/Fire/EMS 
* Consolidation Studies 
59850 CANOGA AVENUE. SUITE 600 


WOODLAND HILLS, CALIF. 81367 
(618) 710-885S 


A 
INL. 


Telecommunication & Information 
Science Division 


Public Safety, Trinsit. Goverranent & Industry 


CORPORATE OFFICE 
1401 McCormick Drive 
Landover, Maryland 20785 


(301) 925-9400 
(800) 787-2732 
Fax (301) 925-8612 


Donaid P Nowak 
Manager 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge regent at COMMUNICATIONS 
(008) 636-6970 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 
Offices Nationwide and International. 


Communications Engineering Services, P.C. 


Coverige Predictions © Terrain Analysis 


Propagation Studies 
Computerization of Manual Engineering Systems 
Mite Selection © Frequency Allocations 
FM. TV. Land Mobile. Cellular. Paging Services 


Richard L. Biby, PE. 

6105-G Arlington Blyd. Falis Church, VA 22044 USA 
(703) 534-7880 

Fax: (703) 534-7884 root@comm-data.com 


1s == 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO. Box 884 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


| THE PORTABLE DEPOT... | 
SPECIALIZ(NO (Mf GENERAL ELECTRIC PORTROLE SERVICE 
« FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE + 
»* PUBLIC SERVICE TRUNKING = 
* VOICE GUARD CERTIFIED « 
. MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 


B Route 2, Box 338C * Lynchburg VA 24501 
SW 804-237-3427 


GE PORTABLE SERVICE 
© FAST TURN 
* WARRANTY 
© $37.00 hr /2 hr MAX 
© PARTS GE LIST 
® RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 
SHAFFER & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
* FCC Applications « Propagation Analysis 
° AM,FM,TV.LPTV, MMDS 
* Radiation Field Measurements 
¢ Bid Specification Development 
3050 Post Oak Bivd., Suite 1700 


Houston, Texas 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


Communications Technology Associates 
A devistom of Hayes, Seay, Maticrn & Matiern, Inc 


PLANNING AND DESIGN: PLUS: . 

* 2-Way Rodio » Complete ABE Services 

= MWe F/O * Bldgs, Towers, Pwr Sys 

© CAD/MDT/AVL/Paging » Structural Engineering 

( Bus HAs) LISA PO Bee $909 
l FAN (AS) LI 9221 iymhbure Viepne 14502 


RAYMOND C. TAOTT 
CONSULTING ENGINEERS, INC. 


M475 GREENWAY ORIVE, SUITE 9460. 
WRVING. TEXAS 76038 
passe 


RaymMono C. Trott. PE 
PRESIDENT 


LAND MOBILE ( MICROWAVE COMMUNICATIONS SYSTEMS 
PORTABLE 
TECHNICAL 


121 Crowell Lane + Lynchburg, VA 24502 


4 GE Portabie Radio Service Depot 
36) Factory Approved Nationwide 
+ Current Produc Lines 
FACTORY TRAINED + Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SEAVICE 


+ Public Service Trunking 
(804) 239-3049 


+ Surface Mount Technology 


Rardiuy 


MOTOROLA 
Depot Quality 
Nationwide Repair 


New Expandeo Facity 
Factory Trained Technicians 


Fiat Labor Aates - Plus Parts 


__ Maintenance Contracts Also Available 
Fast TurnAround via UPS - Parts Retum-Waranty 


Bortacomn: (g13)997-2299 


§uthorized Moturola Dealer 


$63-G Pondella Hd. North Ft. Myers. FL 33903 


Use Mobile Radio Technology Classified Ads 


lassified 


Advertising rales in Mobile Radio Technology's Classified Sec- 
tion are $69.00 per column inch. por insertion, with frequency dis- 
counts available. There is a one inch minimum. 

Ads larger than one inch are sizod in Va-inch increments and 
billad accordingly, as determined by tolal size of the ad, including 
tuled borders and rounded up to tho nearest inch, 

Blind box ads (raplies sent io MAT tor forwarding) ara $30.00 
and Fast Fact reader service numbers are available for $25.00 per 
Service, Per insertion, to cover processing and handling costs. 

Optional! color, determined by MRT on an issue-dy-issue dasis. 
is available at $150 per insertion 

A prepayment discount of 5% 35 availabte for ali 6x or larger fre- 
quency classitied advertisers who prepay their full 12 month 
schodule, 

No agancy discounts are allowed for classifiad advertising. 

Gonlaci Jennifer Hinkle at (943) 967-1927 ar tax (913) 967-1901 
to placo your classified ad, Or send your ndvartising matazials and 
ordar to Tammy Kalebaugh, Mablle Radlo Technology, Classified 
Advertisirg Deparment, 9800 Matcall, Overland Park, KS 66212 


TWO-WAY RADIO TECHNICIAN 


GROWING NE INDIANA COMMUNICATIONS 
COMPANY SEEKS NABER OR FCC CERTIFIED 
RADIO FIELD/BENCH TECHNICIAN WITH AT 
LEAST 5 YEARS EXPERIENCE. WE OFFER FULL 
TIME EMPLOYMENT, EXCELLENT BENEFITS, 
NEW FACILITIES AND A SMOKE FREE, COUN- 
TRY ENVIRONMENT, QUALIFIED APPLICANTS 
ONLY SHOULD SEND RESUME OR LETTER OUT- 
LINING EXPERIENCE AND WAGE HISTORY TO: 


GENERAL MANAGER 
J & K COMMUNICATIONS, INC. 
222 S. TOWER VIEW DR. 
COLUMBIA CITY, IN 46725 


JOIN THE LEADER... 


Industrial Communications & Electronics, Inc., is the tore- 
runner in mobile communications technologies in New En- 
gland. Industrial operates the region's largest network of 
radio communications systems and service capabilities. 
Explosive growth has created the following 
immediate career opportunity. 


SERVICE MANAGER 


Seeking a highly qualified, customer oriented, hands-on 
manager to assume total responsibilily for the expansion 
of an existing Motorola Authorized Service Station (MSS) 
serving the Greater Boston and Eastern MA areas Includ- 
ing the start-up of a satellite facility. 
Responsibilities include growing the service and installa- 
tion business and the training and development of new and 
existing service personnel and technicians at multiple lo- 
cations. 
IC&E offers an excellent salary & benefits package includ- 
ing medical insurance, company vehicle and profit shar- 
ing retirement, 
Please send resume 
with cover letter 


7A] ‘NOUSTRIAL ee 
capri to Frank DiRico: 


hates % 
A ron stint ONISE KASSON MASGAC MILE TE SS 


Tel: 617-585-9100 Fax: 617-585-7917 
— 


ecrR 


ELECTRONIC COMMUNICATIONS RESOURCE 

¢ Two-Way Radio 

e Cellular 

e Paging 

e Wireless 
Communications 


C.K. Randal 
Recruiter 


3598 Larchmont Square Lane 
Sacramento, CA 95821 
Office: (916) 482-7701 

Fax: (916) 482-7808 


Help wanted 


TECHNICIANS NEEDED 


To add to the staff of a medium size eastern 
Massachusetts GE/Motorola shop. Minimum 3 
years serving major brands. Must be people- 
oriented and well organized. 


SERVICE COORDINATOR 


Must be able to coordinate service department, 
activities, computer, inventory. Minimum 2 
years servicing major brands. Must have un- 
derstanding of relationship between customer 
and service department. People-oriented a 


rot Alin: MRT 
Dept 921, 9800 Metcalf 
Overland Park, KS 66212 


SALESPERSON 
for the Middle Atiantic and East North Central regions. A 
fast growing company is seeking a technical person capa- 
ble of working independently at maintaining and growing 
new accounts. This individual must have 3 yrs, sales ex- 
perience, be computer literate, organized, self motivated, 
with exceptional interpersonal skills. £.€, degree or equiva- 


lent experience in Radio Communications Site design ang 
installation required. Highest qualitied applicants will be 
invited for further testing. Position includes base salary, 
benefits package, auto and traveling expense reimburse- 
ment. Interested candidates may send resume to: 


ATTN: Mobile Radio Technology, Dept. #923, 9800 
Metcalf, Overland Park, KS 66212. 


TWO-WAY RADIO TECHNICIANS 


Growing Motorola Service Shop, in the baautiful Pa- 
cific Northwest needs qualified and experienced two- 
way radio technicians. Minimum 2 years experience 
servicing major brands. Must have strong employment 
history and FCC Certification. Excellant wages and 
tringe benefits. Equal Opportunity Employer. 

Send resume to: 


Clackamas Communications, inc. 


Attn: Gordon Day, P. O. Box 22169 
Milwaukie, OR 97222 


ment in RF radiating fechncloay 
public safety, computer-aided dis 


Opportunity Employer M/F/D/V. 


RF SYSTEMS 
ENGINEER 


Fluor Daniel, one of the world's largest engineering and construction firms, 
seeks an individual with the <n necessary for providing our 
company with a high level of RF System engineering expertise. You will be 
heavily involved with design of multiple channel systems in the following 
areas: VHF/UHF/800MHz conventional mobile radio, trunked mobile 
radio, cellular radio, and point-to-point microwave radio. 


To qualify, you must have 5-10 years experience in the design and 
implementation of large-size land mobile ra 
public sector, or NARTE certification as first-class engineer with endorse- 
is desirable. Also an asset would be 

atch and simulcast experience. Fluor 
Daniel offers you an excellent soba, a generous, individually tailored 
benefits package, and an atmosphere that encourages professional excel- 
lence. For confidential attention, send resume to: Darshini Patel, Dept. 
MRT-O1, Fluor Daniel, 200 West Monroe, Chicago, IL 60606. An Equal 


FLUOR DANIEL 


SERVICE TECHNICIANS 


Industrial Communications & Electronics, Inc., 
the forerunner in mobile communications tech- 
nologies in New England is seeking individu- 
als experienced in the service and installation 
of Motorola two-way radio systems for its Great- 
er Boston and Eastern MA service facilities. 
Responsibilities include on and off-site service 
and installation of two-way radio systems. 
Knowledge of 800 MHz & 900 MHz trunked 
backbone systems and fixed station installa- 
tions a plus. 

IC&E offers an excellent salary & benefits pack- 
age inducing. medical insurance, paid vaca- 
tions and holidays and profit sharing 
retirement. 

Please send resume with cover letter to Frank 
DiRico: 


ma INDUSTRIAL 
| Communications & Electronics inc. 


100 MARION DRIVE, KINGSTON, MASSACHUSETTS 02364 


Tel;_ 617-585-9100 


CAREER SEARCH? 
We have the opportunities! 


Celiular/Wireless/PCS / Radio 


Fax: 617-585-7817 


Permanent & Consulting * Domestic & International 
E. J. DORT & ASSOCIATES 
PO. Box 12546 * RTP, NC 27709-2546 
919-544-9476 


Paging Two-way & Cellular 
Technicians Needed 
Positions Available Nationwide 

Send resume, with area preference and salary 
Tequirement to address below. Fees are company paid. 
Permanent & Contract Personnel Available 
» Executive * Management + Marketing 
+ Sales » Engineering * Technical 
+ Extensive national resource of personnel 


Communication Resources 


The communication personnel specialists 
P.O. Box 141397 » Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


io systems. Experience in the 
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1 MSE 5000 Apte. SOOMHZ COSGFB7206AT 
47 MOSTAR @00MHz, Trurked, DISTLASGOO 
76 GE CORONA, 800MHz, Trunked 


WE BUY AND 
26 GE MARC ¥ Portables. BOOMH2 Trunked 
SELL USED 23 mICOR S00MH?, TaSATNGOOD 


MOTOROLA | <2 mcoR Rots. éeoiiz, ceancaasusr 
12 MOTIAG, Hpi ag0Mble C2aiASHHO1T 

2 MTSO0. 500MHz, K34 144 

AND GE | 28 iticon, aostars TPaRTASO0O | 


Classified 


AAIDLAN |W) |B nsionna 


LAND MOBILE RADIO 


Factory Approved 
WHOLESALE PRICES 


* Large Inventory * Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 
(800) 726-9015 


(612) 869-2487 


FM TWO-WAY | 30 i: ine 

50 SYNTOR. 460Mii2 

9 MAXAR 80, 460MHz, D34TSABOOO 
9 abe D34TSAR000 


RADIOS 


Land Mobile 
Dealers Only 


25 AITREK, 153MHz, T83JJA3000 
RADIO CO. | 124 woo. ss3ine r7aktNg100 
"| 3 INCOR gages fous Hor 
2 72M. Hol 
1301 Grant SI. Standby. O10604 
see | ee a era 
7 Mi 48MHz, 171 
Denver, 1A 50622 | 15 Ge masta sanz MOTCCS33 
(319) 984-6115 


9 MICOR. 48MHz, TSIRTN1100 
FAX (319) 984-6220 


SAME DAY SHIPPING 
Cail for Weekly Specials! 
Refurbished Equipment Available 


2 GE EXEC Il, JIMB2, AT74AA513AH 
50 MOCOM 10, 31MHz, D41AANGIO0 
26 OC REMOTE DESK SETS, T1976 
15 LOCAL DESK SETS, T1470 


FAX (612) 869-3078 


816 W. 77% Street 
MPLS, MN 55423 


Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


eR 


ba bd 


(PHA NUMERIC 
ISPLAY PAGERS 


ae 


Return Loss Bridges 


RLBI150 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 
gencrator for swept SWR measurements. 
EAGLE RLBs have these features: 

® Frequencys: .04 Mhz to 1.0 GHz 

© RF reflected port 

® High Power rating: Five watts 

® Rugged construction 

e High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHz......8259.00 
Model RLB150N3B 5-1000 MHz....$349.00 


FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


RECONDITIONED * 
MOTOROLA 


Mitrek, Micor, Maxar, Radius, Maxtrac 


llm=> 800-231-0103 


CALIFORNIA RADIO 


PAPOURTIT DIMENSION INDUSTRY. INC re 
WORLD Wilbe COMMUNTCAONS EQUIPMENT BAC mt R 


ax 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 »* Fax (602) 275-4555 


ZRtenia 


Low Profile 


Wo (et ef ir A 


P.O Box 9446 
Wichita, KS 67277 


(316) 942-5100 
Fax:(316) 942-5190 


Circle (106) on Fast Fact Card 


Swersweep 
SWR Measurement Kit 


Swerswaep is designed to work with modern service 
moniturs with tracking generator and spectrum analyz- 
er enabling a plot of SWR vs. Frequency on the CRT 
display. Swersweep allows the instrument to function 
as a scalar network analyzer. See feature article on page 
64 of October 1989 Mobile Radio Technology for more 


informatio: 
oa Uses: 
*Tuning Antennas: Base, mobile, or glass 
*Tuning cavities, duplexers, or filters 
*Tuning prenmps and Receiver front ends 
*Chacking transmission line an trimming to resonance 
Each Swerswuep is hand built with calibration traceable ta 
the National Bureau of Standards 
1-500-Mhz $350. 1-1000 Mhz. $673 
Prices include shipping 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 
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30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘‘Systmes 90"' con- 
trol heads. PL and paging reeds, channel ele- 

ments. Cash quotations made for 
ee purchase of above equipment. 


AR MM 4614 E. McDowell Ad. 
—-" COMM Phoenix, AZ 85008 


XPM COMMUNICATIONS 


ICOM Land Mobile, Aviation, and Marine Ritron, 
Shinwa, Maxon, Zetron and accessories. 


Local, Regional and Nationwide Paging Services 
Mastercard/Visa/Optima/AMEX 


XPM 
800) 753-4XPM or (2 


REPAIR SPEAKER 
MICS FOR 
MOTOROLA PORTABLES. 


Call local 310-320-8980 
or 800-955-8964. 


Antenna for 
Cellular Phones 
| Fully Tunable, CRS9AGP 800-900 MHz Antenna 


FEATURES: ¢Fully integrated, ready-to- 
connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglas. 
* Low Profile- Only 2.5°H x 4.5"Dia. 
* Total Rigidity-Elimates "Picket-Fencing" 
OM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 

For Immediate Fax Info & Technical Assistance, 

Tel: 716/751-9945 * Fax: 716/751-9879 


CUSHMAN 


Service Monitors 
CE4, CE5, CE6 
Good Working Cond. 


Call For Best Price 


Ph: 1-800-456-5548 
VersaTel 3 1-307-266-3010 


Classified 


READ MY LINES 
‘NO HIGH PRICES” 


BUY — SELL — TRADE 
Call or write for flyer 


WOLFE COMMUNICATIONS 


1113 Central Ave. » Billings, MT 59102 
406-252-9220 


USED RADIOS 


at Low Prices! 


*MICOR *GE 

*MITREK *RCA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
*APTRS. *BASE STATIONS 


Large Quantities * (817) 433-5452 


ACSB REPEATER & MOBILES FOR SALE 


NEW — NEVER USED — IN ORIGINAL BOXES 
1—Stephens 175R VHF repeater w/community tone panel, C.W. 
identifier, phone patch with reverse capability and antenna 
duploxer, 5—Mobile 175 with tone board, DTMF decode and 
ancode, Will ship. Asking $6,000. 


JTI Inc., Cleveland, OH 216-232-4311 
Ask for Ed 1-800-458-4462 


USED EQUIPMENT 
MOTOROLA 
We Buy, Sell & Trade. 
If you have equipment for 
sale, call us for a quote. 
We have large quantity 
of Motorola Equipment 


CALL US 
Scott Communications 


406-745-3218 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is”’. 


(303) 337-4811 
FAX (303) 337-3084 


it | 
n" 


it! 
i 


Collins MOR6, DMX2003, LMX1100, DMX13A; 
Wescom 363 channel banks; Ericsson Minilink 
18GHZ; 24 volt 100 A chargers; Andrew dish- 
es; TTI DACS; Harris 1201 switch; Ericsson 
AXB30 data switch; HP test equipment; Motor- 
ola & GE two-way radios; some fiber test 
equipment; 


805-945-5448 x200 


Towers and Land For Sale 
Former Western Union Sites in 20 States. 
Land, buildings and towers plus some 
microwave equipment for sale. Prices vary 


by location. For details call Agents Joyce 
Castille or Jim DeCicco. 
800-852-8166 or 619-497-3458 


Mipiano||ii| 


LAND MOBILE RAD 


Same Day Snippinc 
Fut Propuct Support 


STOCKING DEALER 


Voting Receivers 


Wrhuotesate To Deaters Onty 
Missor Crepit Carps Accerteo 
Larce Inventory Or Moses & Portasies 


B & C Communications, Inc. 


1-800-343-3004 - 201-670-1985 - (Fax) 201-670-7627 


Circle (129) on Fast Fact Card 


Swersweep 
SWR Measurement Kit 

Swersweep is designed to work with modern service 
Monitors with tracking generator and spectrum ane 
er enabling a plot of SWR vs. Frequency an the CRT 
display. Swersweep allows the Instrument to function 
as a scalar network analyzer. See feature articie on 
page 64 of October 1989 Mobile Radio Technology tor 
more information. Uses: 


*Tuning Antennas: Base, mobile, or glass 
*Tuning cavities, duplexers, or filters 
* Tuning preamps and Receiver front ends 
¢Checking transmission line and trimming to resonance 
Each Swersweap is hand built with calibration traceable to 
the National Bureau of Standards. 
1-500-Mhz $350, 1-1000 Mhz, $675 
Prices include shipping. 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


MITREKS! 


110 Watt, PL or DPL. 4 channel 
29-39 or 39:50 Mhz. MINT! 


800-231-0103 


INTERFACE EQUIPMENT 


Wescom * Tellabs * Lenkurt 


* Mounting Shelves 

e Jack Fields 

¢ MUX Shelves & Cards 
e SF, FX Signaling Cards 
e 2 Wire & 4 Wire 


MANY MORE 


Ph: 1-800-456-5548 
VersaTel Fax: 1-307-266-3010 


>« RADIUS 


WE'll BEAT YOUR BEST PRICE! 


California Radio 800-231-0103 


1) ame ay seem a 


fel] lh [ee | 
iF bef | if APenR y Ld il 1H) I , 


PATOL RTTDMEASION ADL SIR. ACK 
WORLD WIDE COMMUNICATIONS EQUIPMENT BROKER 


IMTS MOBILES 


VHF, HARRIS ALPHA 2000E C/W ACCESS 
CHOICE OF WHITE OR BLACK HANDSET 
EXCELLENT CONDITION ...-.....$195 EACH 

CAW CELLULAR PHONE ........... $295 EACH 


(QUANTITY DISCOUNTS AVAILABLE) 


SPANTEK RADIO 
416-335-4462 FAX: 935-4430 


Bought, Sold & Repaired 
Free 2 year warranty on new radios 


SWS SECURITY 
800-SPOT-CRIME 
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Classified Equipment for sale 


GENERAL 
COMMUNICATIONS 


Mipcanol)}i|7 


WHOLESALE PRICES ON ALL 


COOK’S GOMES Bea LIDNS 


160 N. Broadway 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


USED ce AVAILABLE 


FM/AM - 1200S FM/AM - 1500 


with with 
Option 12: Tracking Generator the Option 03: Battery 
Option 15: Cellular Test Option 13: Padded Case 
Option 09: Padded Case — Ks a 


Priced From 55,500 to $7 »,2OO 
R.P MOSES & CO. INC. 516/679-8774 « Fax 516/679-9373 


Box 1102, Bellmore, NY LIT10-0180 
100W UF MICOR 12F PL RECONOT'D 


°¢ AUTHORIZED IFR DISTRIBUTOR ¢ 
4SW VHF SPECTRA A3 99 MODES 


. $095 
cow CB MAXTRAG SF 30-36 MH? are Circle (113) on Fast Fact Card 


45 VHF 16F MAXTRAC SCAN PROGM'D 
N1244 CONVERTA-COM W/IT2W SPKR & MIC. 
2 EXPO 


SW VHF P200 GF 

4W_UHF OR SW VHF HTSO 2F 

VHF SABER 11 DVP CAP NEW IN BOX 

SW VHF SABER + : $695 

4W UHF 99F MT1000 $8955 16F VHF $695 

MT 1Q00/H TEOO/MTX800 CONVERTA-COM NEW $395 

23 Ghz STARPOINT TELEMETRY 23 AT ; $1,500 

RAREST ETHERHHRAEKREKEEE ESTEE 
WE BUY STX - MTX - MAXTRAC - MT1000 - SABER 
MOSTAR - SYNTOR 9000 - SPECTRA - HT600 -M400 


MIDLAND RADIOS! 


CALL TODAY! 
5157 Anton Dr. 


meee My, Madison, WI 


CLEAN MOTOROLA RADIOS 
MOBILES & PORTABLES 800 MHZ TRUNKED 


iw tovenace nts MOBILE HuRORAN | ACVRS 
15W MOSTAR WIMIC BRACKET & POWER CABLE 
fra erg 81 4 BS S495 bite && 


MAXTRAC 
365W SYNTOR X2 OR X3 
35W SYNTOR X 15 SYS/15 errant NEW 
SSW SPECTRA 85 10 SYS/SCAN/TALKA\ 
25W PP1000 $695 PPSOO X 
2Wi MATXB00 $595 MTXB10 G/SYS/CONV 
SW STX SMARTNET 1 & 11 GEMINI 
STX CONVERTA-COM WIAMP 
BASE STATION PACKAGE PIS, DESK MIC 
MOBILES By | PORTABLES 800 uz TRUNKED 
tk ee ek 
tw oe. Py oN BACT RA t “550 5 SOW 87 MAXTRAC 
12W 85 SPECTRA 10 SYS/0 See 
30W B5/B7/BS SPECTRA 10 SYS/SCAN/T| 
30W L37VLB BASE ore REMOTES 
2W MTx900 83 & B4 6 SYS SUBTONV 


CONVENTIONAL RADIOS 
TREE EET EEE TERRE HEE 
1OOW UHF SYNTOR 8F WIDIR MINT PROGM'D $695 


Visit our shop at 1003A 
ame MAE CHEM Tyler Street in Fredericksburg. 
NINE £2 FCTROM/CS gs all correspondence to our 
. BOX 
P.O. Box 7846 Fredericksburg, VA 22404 (703)373-3888 
Programming for MCX100, Syntor, Syntor X, and MX’s Available 


MARATRAC - MITREK - SYNTOR X AND ALL RADIUS UNITS ane: eta A i ale DES ee af aa er. parr 
SERRE EEE eH e H44 U 14 4 's 11 1 or 142- 1 S| 
LOWEST NEW RADIUS RADIO PRICES IN USA - GUARANTEED H3SAAUSI50AN 800 MC MX MBX Brief Case Base 30W 12F DES VHF 

GPS00 BF WICHRGR $499 PI10 $352 M100 $314 DES Key Loaders C73RXB1106 100W C.D. DES Rpts. w/duplexer 
TE NS ee eee eee a Mitreks 29.7-39 & 39-50MC L44JJB3100AM Mitrek Consolette 
RADIO EXPRESS INC. 703-266-1928 FAX 703-830-6710 Mitrek Accessories, SYS 90. Sel Call; ACM: Scan & — Martis EMS Base & ER Console 

Siren Available 02208 DES Comparators w/5 SQM’s; 5 Aux. SOM’s 
Circle (112) on Fast Fact Card MCX100 DES Scan 10W 148-174 Command: Tone key: Logic Modules 


C71RCB3146 100W C.D. 36-42 PL Dual RX Spectra Tac RX’s CS LB & VHF 
C42RCB3105DA 25W C.D. 72MC PL Aptr RCA Yotec Comparator & Receivers 


BUYING ERICSSON - JIPMEN 
beg: GE EQUIPMENT 01002 Micor Suitcase VHF Base RTX4007; TEKS & MORE 


CALL OR FAX FOR QUOTE 
Rangr VIF NOW w/SS50 scan ...-..-.,, $650 
Midland 70-050C 42-50 wiace ‘ Circle (107) on Fast Fact Card 


mana The New Way To Re-Crystal! 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 


CUSTOM MYP 42-50 wiace 
Motorola, GE,NEC, andallothers! Priority Delivery Available: 


CUSTOM MVP. VHF w/ace ive 
MVP HOUSING PANELS PARTS KITS call 

Your old friends at Standard Communications’ 24 hr./72 hr! 5 day/10 day 
Crystal Division are now your old friends at Standard: 15 days 


Delta-S 150-174 no. ace. OW , 275 
Frequency Management. We've formed an ‘Fre q uen cy 


Delta-S 450-470 40W §-990 acc. ....-- 350 
Delta-S Low band and “T™ band _. - - Call 
independent company to serve you better. Ay 
Greater Capacity, New Larger Facility, EE Man agement 
A Dmsion of The DW. Thomas Compames. inc. 


VHF PLS Port. 16 ch w/GESTAR --. 225 
PLS/MPD/MPA Multi-chrgr, new -......,..125 
Same Experienced Pros. 
15302 Bolsa Chica St., Huntington Beach, CA 90649 800/800-9825 (FAX 714/890-1832) 


Phoenix-SX 406-430 16 ch. new..........,225 
MASTR II 150-174 HOW . from 15 
MASTR II mobile cables... .. =e 
MASTR Il VHF “E™ package. HOW 

DFE W/C-500 scan accessories - 
$-990 128 ch. head w/warranty -- -- - s 
NEW CELLULAR HANDSETS & Options cull 
MPS‘ MPR/MPX/MPI/MPD Chargers call 

NEW LONDON TECHNOLOGY 

231 Old Timberlake Road 
Forest, Virginia 2455] 

TEL 804-525-0068 FAX 804-525-0078 Circle (108) on Fast Fact Card 
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Classified 


Equipment for sale 


@ LOWEST possible prices! 
® BEST units on the market! 
@ IMMEDIATE delivery! 


© FREE programming! 
© FREE re-programming! 


wizz 


= CALIFORNIA RADIO” 


@® HUNDREDS in stock! 


We Want 
YOUR business! 


16943 - 6200 Road Montrose, COLORADO 8140] 


Circle (111) on Fast Fact Card 


MOTOROLA/RADIUS 


Radio Conversion 
Software 


SAVE BIG BUCKS, CONVERT-UPGRADE YOUR OWN RADIOS 
GP300's, P110’s, M100’s, M214’s,, GM300's, LTR’s 
MAXTRAC, PRIVACY PLUS SMARTSITE & MORE 
OUT OF BAND PROGRAMMING — BOARD BLANKING 
LIMITED FEATURE 2 CHANNEL TO FULL FEATURE 16 CHANNEL 


C+ SOFTWARE 
USA & CAN. 1 (800) 561-3140 


ORDERS 
ONLY 


Circle (110) on Fast Fact Card 


elle lel lel 


MICORS! 110 Watt 
Any band split. With PL. 
With all accessories & tested 


$269 ; 800-231-0103 


CALIFORNIA RADIO 


RADIUS 
*xlow-low-low x 


MOSS COMMUNICATIONS INC. 
1-800-767-1963 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 


wide. Call with your modem to register 
now. 


The CommLine BBS 


313-854-6441 


CRYSTALS 


FOR ALL RADIOS 


O) Communication Crystals 
Ali makes and models 
[] Channel Elements 
Receysianzed and comperisated 
COMPETITIVE PRICING! 


Emergency Service 
For Crysta's 24 Mouts 72 Hours + Week 


$00-333-9825 


CAL CRYSTAL LAB, INC. 
Mic Culbert Anahem CA 9280° - FAX 71a 397 $825 


USED EFJ-LTR COMPONENTS 
RIC’s, Logic Trays and ID Validators. 
Also used GE MVP's. 
(704) 347-5001 
8:00-5:00 EST. 


International (USA) 
O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystaliled 
@ Complete Elements 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 
“Precision Quality Quartz Crystals— 
Made to Your Specifications” 


) 


MOTOROLA ag 
une PANADATA 4000 
aN) 
ea BRAVO inp 5000 TDP 7000 
Wea ee AR SOO AL TANT INE RI 
MC We So ENVOY 


NE Dey 
FRONT oTLAY atte Re SPIRIT 
RRAVOTONE “© BILAVO ALPHANUMERK: 


SA FOUHONASONRTR.NC == § 


33K MANTE COUNT wu 
ROLE new Voip = BESET , 


Why Electro Dynamics Crystal? 
Factory Direct Service 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 
NOT JUST ANOTHER CRYSTAL CO. 
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Classified 


Equipment for sale 


How To Tell If Your Base Station 
Needs A Newmar Power: Pac... 
Pull the Plug. 


If your communication 
system dies when you 
herve an interruption in 
AC power, you need the 
NEWMAR Power-Pac. It's 
a 20 amp power supply 
with a built-in back-up battery which acts as an 
uninterruptible DC supply when AC power is down, 


jj Automation & 
ff] Electronics 
ia 4 Engineering, Inc. 
13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 


POWER - PAC 
omen aisha TAS 


TTeMY 


MULTI LINE SELECT 


Console style housing with handset 
or optional gooseneck mic 


Simultaneously monitor up to 8 BASE 


stations The Power-Pac's sealed deep cycle 7 amp/hour battery is 


normally floated at full charge by the supply. If AC 
power is interrupted, the battery automatically takes 
over powering the radio. This assures your 
communication system is up when if is needed most- 
during a power outage. 


Flip a switch to monitor “ALL” or mute 
“ALL” except selected base stations 


Up to 8 channels available per base 
station 

Power-Pac, when operating on battery back-up can 
power a 25 watt radio for up to two hours, based on a 
20% tx/rx duty cycle. Indicators on the front panel alert 
the operator to system status. 


LED display for channel selection 


MLS SERIES 
DC OR TONE COMPATIBLE 


Get your base station ready for the next power outage - 
Use a Power-Pac 
Mile 


a EAT fs ' 


RELIABILITY BEYOND COMPARE 


Automation & 
Electronics 
Engineering, Inc. 


Phone: (800) 854-3906 
Fax: (714) 957-1621 


Circle (115) on Fast Fact Card 


BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


Circle (114) on Fast Fact Card 


MOTOROLA 
CENTRACOM | & II 
Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


RAPID 
COMMUNICATIONS 


G.E. PLSU04 (USED) $250.00 
MOT P-100 UHF (NEW) 350.00 
P-1410 VHF (NEW) 372.00 
P-110 UHF (NEW) 405.00 
GP-300 VHF (NEW) 452.00 
GP-300 UHF (NEW) 484.00 


(800) 377-3807 


Circle (116) on Fast Fact Card 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


[3rasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 
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RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in stock. 
Custom order and specialty crystals welcome. 


* * SAME OR NEXT DAY SHIPPING x x 
CRYSTRONICS, INC. 
We've got the crystals 
Phone 305-566-6949 Fax 305-566-5971 


GET THE EDGE 
OVER YOUR COMPETITOR 
ADVERTISE IN 


MOBILE RADIO TECHNOLOGY 
CLASSIFIEDS 


Call Jennifer Hinkle at 
913-967-1927 Fax 913-967-1901 


Classified 


* PAGERS * PAGERS « PAGERS « PAGERS « PAGERS « 


mueoetees Dea’ McManus Communications 5 YOUR STOCKROOM 


NEC Pagi oduc 
st aamgaa 501-763-6250 HAS IT... 


—a= 2 
FAX 501-763-6533 


‘“WE SELL’’ 


> Refurbished Motorola & NEC 
Pagers 

> Parts for Motorola, NEC & 
Panasonic Pagers 

> Programmers 

> Reeds, filters, code plugs, etc. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Facrs 


5 * Used Pagers WANTED 
& Stocking common PCP & RCC Channels ‘ ‘ONE CALL GETS IT ALL’ , 


® Stocking Panasgnic Synthesized Pagers 


PAGERS « PAGERS « PAGERS « PAGERS « PAGERS 
Circle (117) on Fast Fact Card 


=Stanr= 
WHOLESALE to Radio Dealers! 


Conventional & 800 Mhz Trunked Radios 


* mobiles * portables © interconnect * accessories * antennas * 


“Lower Than Factory Prices” 


*AIMOSUVsH"IMOSV:HIBMOPV 
*A~BMOPVsHADMOPV-HVMOD 


by 24 Hour We Carry 
' Order & Info! Telewave Site 
No Charge obile Management 
d ! $5 Equipment! 
Card Fee! Communications "P™ 


jAepo} diys 


FAX: (205) 539-1663 


OT 
COMMUNICATIONS 
EXPRESS 


US 1-800-631-7297 


MOTOROLA RADIUS FAX 1-800-327-0007 
A ‘ A 
End users shop first then call for best price. Circle (118) on Fast Fact Card 


Procomm 
805-497-2397 


THIS MONTH’S SPECIALS 
P200/HT600/MTXL MT1000 PROGRAMMING CABLE $39.99 


PROVIDE US WITH YOUR FAX AND 
RECEIVE OUR LISTING OF USED EQUIP. 


SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE SAVE 
Circle (120) on Fast Fact Card 


RAMSEY COM-3 
The communications service monitor that's 
missing one feature .... HIGH PRICE ! 


m<orn 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
C1 Motrac; Micor, Mocom; Mitrek; Etc. 
| MT’'s, and GE Elements. Call for 
prices, 

0 Any desired Frequency available 
for fast delivery. 

0 Lifetime Warranty on Crystals 

O01 Trade-in credit on your Old 
Channe! Elements 

OU We Buy Used Elements 


Try us first. We always have your 
frequency available. 


m<>rw 
m<Prn 


m<p>w 
m<>P>o 


* Frequency coverage 100 KHz to 999.999 MHz 4599095 

* Signal Generator 0.1 uV lo 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

* The most popular low cost high performance 
monitor, . . thousands sold workdwide 

* Extremely portable, only 13 pounds includes 


rechargeable battery at no extra cos! Hh 
* Call for free 10 day trial in your shop (unio 
\ a 
Ramsey Electronics Inc. VISA 
793 Canning Pkwy 716-924-4560 ee: 
Victor, NY 14564 716-924-4555 (FAX) 
Circle (121) on Fast Fact Card 


AAA YY SS . 


$2995.0 


1814 Hancock St. 
Gretna, LA 70053 


0 


Classified 


Obstruction Lighting That’s Not Sky High 


ElectroFlash™ Aviation Lighting Systems 

¢ Medium and High Intensity Obstruction Strobe L ighting 

¢ ETL Certified. FAA, Tr: insport Canada and ICAO Approved 
¢ Compatible with Dual Installations - 


Auto Restart 

® Available with AC, DC, or AC/DC Combo Input Voltage 
¢ Installation and Service Maintenance Available 

¢ Equipment Warranted for 24 Months - Includes Flash Tube 


FLASH" 


TECHNOLOGY 


P.O. Box 329, Nashua, NH 03060 
Phone: (603) 883-6500 
Fax: (603) 883-0205 


Circle (122) on Fast Fact Card 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 & 222% ications 


5157 Anton Dr. AMadison, WI 53719 


Circle (123) on Fast Fact Card 


FIITTITTALITTS IT SNE THIS AD * WHY PAY MORE? « SAVE THIS AD ////////4///7¢//;01 


Rapid-Rate Desktop Charger 


Delete Standard Charger: $27 (Naw) 
Delete Standard Charger: $22 (Recond.} 
Without Radio Purchase; $37 (New) 
Without Radio Purchase: $30 (Recond.) 


*2 Chan. Si 
$300 "| 


/ 
/ 
/ 
AIRCOMM MOTOROLA 7 
Suen £ P100 synthesized portable radio ‘ 
/ 
p - / 

y yw 
LOWER A Buy Ne J ; ‘ 
P100 VHF PRICES! —ANY Quantity— / 
oe In Stock For Immediate 
cnt Shipment : 
P100 UHF A 
4 Watt Vv 
E 
T 
H 


Remote Speaker/Microphone 
With Radio Purchase: $45 (New) 
With Radio Purchase: $25 (Recond.} 


Without Radio Purchasa: $55 (New) 
Withoul Radio Purchase: $35 (Recond.} 


Radio includes high power nickel 
cadmium battery, standard rate 
desktop charger, flexible antenna, rf 
audio jack, radio holder with belt clip 
and a three year warranty-parts and 


: " 


°6 Chan. add $25 
Carry Holder $5 Compact Charger $10 


Ss 
A 
D 
/ 

/ 

/ 

/ 
Six-Unit Rapid-Rate Charger / 
(Used)—A wall or deskmounted charger that / 
can accommodate up to 6 radios with battery / 
or batteries alone. Provides a one hour charge / 
rate for each battery. / 
é 

é 

/ 

é 

/ 

/ 

/ 

/ 

/ 


With Radio Purchase; $150 
Without Radio Purchase; $175 


—a 


AIR COMM CORPORATION 
4614 E. McDowell Road, Phoenix, AZ 85008 
Sales (602) 275-4505 © Fax (602) 275-4555 
JEELETTATTATATTIETILT SANE THIS AD © SAVE THIS AD * SAVE THIS AD //////////0/00017 
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Equipment for sale 


& Tiny # cemuan PHONES 


AUDIOVOX MYX500 @ MEC PE0O ® PANASONIC VIF 


Oe cases 


© Nate ol Protas 1/8 ch > Balt ep Claes 
v6 Tabs 
TINY PRICES 
& 
JS 


THE PD Dow 35610 


Tucson, AZ BS740-6510 
UC H 1602) 297.2164 
000-727-424 


ST SES OF MCT Cae GL FAX 602-742-6006 


BUY — SELL — TRADE 
Micor Base/Repeater from $1295 
Master || Base/Repeater . fram $1295 
Mocom 70 Consolets . ..from $250 
Mocom 70 Mobiles . .... from $100 
Micor Mobiles . from $150 
Mitrek Mobiles from $150 
Maxar, Radius, Traxar Mostars . . .from $150 
Master Il Mobiles from $150 
EX || Mobiles from $100 
Phoenix/Centura/MVP . from $150 
DC/Tone Remotes from $100 
Pulsar II/Ill VHF/Bell . . . .from $395 


Fi Bases/Repeaters/Mobiles 


No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
bob Barnett’ = Call For Quote or Sales List 
FCC 181 Class Tech Warehouse 1-501-835-7066 
Zamriierines Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Wilhite Lane * North Little Rock, AR 72120 


NUMERIC 
DISPLAY PAGERS 


WORLI I: COM % BION IN TMENI ONE 


RNG Dante Court Holbrook, New Yorks 1711 


USED . Radius Radios 


WANTED! 
“Radio 24 800-231-0103 


Classified 


Now, here’s a switch! 


SHARGEGUARD 


automatic (ON///ALGEE timer switch 
for woway radios, cellular phones . . 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
susssr 6 ONLY $74.95 


« 
L 
YH 


MODE. 
0618136 
12 AND 2¢ VOUT MODELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


el 
4 


eed 


C5 
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B00-5R 3410 


o’ ChsigeGuara 


NEW! Tone-Master™ Touch Tone Decoder 


MoTron Electronics 
310 Garfield St., Suites 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 

Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source. ¥ 16 digh LCD 
display, 80 digit scrollable buffer v Bullt-in speaker 
¥ SV battery v Metal case Vv TM-16 PLUS includes RS- 
232 oulput and Software for optional daleftime/ number 
logging using your IBM Compatible computer, 


TM-16 Standard Model $229 
TM-16 PLUS RS-232 Model with Software $299 
PS-12 AC Power Adaptor $10 
S/H $5 USA/Canada, $15 Foreign. 
Visa, MasterCard & American Express Accepted 


For Sale 


Centra Com | 
Centra Com Il 
—Whole or in Parts— 
Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 
Centra Com II 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Equipment for sale 


TONE / VOICE 
PAGERS 


DISTRIBUTION 
CENTER 


« Million Dollar Inventory 


0 
« Less than Wholesale 6) 
00 
A) 


Prices 


« New and Used, Buy 
and Sell 


« New Dealer Packages Gi 


PATOURTITDIMENSION INDUSTRY. NCEE 
WC ti WIDE COMML SA UMENT BROKER 


LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


PERFORMANCE... 

and DEPENDABILITY... 
THE IFR 
COMMITMENT 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 


Circle (126) on Fast Fact Card 


MDS Mobile 
Radio 


Mobile Cominunications 


This 40 watt, UHF or VHF Syn- 
thesized Radio is available in 2 or 8 
channel models! Also available as a 


WW” Fommunications 
Go. Associates Ine 


GE Trunking Mobile. Call Today! 


Circle (127) on Fast Fact Card 


PA1&. PA2| 


MOTOROLA RADIO PROGRAMMING ADAPTOR 
From Polaris Industries, the originals! Don’t be fooled by 
cheap imitations. These products are American designed, 
manufactured and supported and «nconditionally guaranteed. 


PA 1 ($169.) 


¢ IBM AT/XT compatible 
* Supports full spectrum of programmable Motorola radios 
* Includes AC wall adaptor, XT/AT adaptor cable, serial extender pOLARIS INDUSTRIES 


cable, manual, rugged metal case, 1-year warranty \ // 
Additional features of PA 2 ($195.) 
¢ Rechargeable NI-CADs 
Somes ° O1/0ff switch and Charge LED 


A DIVISION OF SOUTHERN COMPUTER CORPORATION 
Order by 1 pm and we'll ship that day! 
1-800-752-3571 


MASTERCARD: VISA DISCOVER COD (S&H nol included) 
141 W, Wieuca Road, Sulte 300-B. Atlanta, GA 30342-3219 
404-252-3340 FAN 404-252-8029 


Circle (128) on Fast Fact Card 
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——— ieee 


assifie Tpdpmant wanted Equipment for sale 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comm-Co. 
1-800-347-4121 

FAX (602) 585-6900 


MOBILES * BASES * PORTABLES * PAGERS * REMOTES *,, 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 
GE Phoenix SX Model NSWW2W22B—470-490 range wiaccessories 
Motorola Mostar Model D44TLA7000 wiaccessories 
GE Centry If AASHAC 25 Walt HB wiaccessores 
Coded Communications TACTEC Systems MMA64A HB wiaccessories 
GE Mastr Il Base Mic 
RCA TACTEC portables 150- ie Range wibattary, ant enna and charger 
RCA Veh. Charger 4 TACTE 
GE Della Mobiles NSHH cas Style HB 40 Wati loss accessories 
GE Masir Pro Mobile MT74TAS33 100 Walt 42-50 wiaccessories . 
Regency BTH201 HB wiaccessorias . 
Regency Model TR200 HB wiaccessories 
GE Portable MPR Model P2BRAS6 450-470 range ingle freq 
GE Masir Pro Styla Speakers 
GE PE Portables-Most ranges TS. AS IS 


: $25 
Catalog Available If you can't find it, try us! Call (201) 772-0704 
&. BOARDS « STRIPS ¢ ACCESSORIES e ELEMENTS * REEDS » 


Circle (130) on Fast Fact Card 


O*OWANTED 900 LTRO@® 
Have for trade: 
100 W-VHF Mitrecs 
20 W-UHF Mastr Il 
35 W-800 Mitrecs 
4 W-UHF Saber-|-12F 
15 W-VHF Maxars 
50 W-LB Mastr II bases 
250 W-VHF Master II base 
8 line Mot remote T1617 
50 W-VHF Vee-TACS 
Sideband technology 
SSB VHF repeater & MO 
Spectras-Maxtracs & Mostars 
EFJ Select Call Console B/O 


Ask for Dave 


510-895-9500 
Fax 510-895-5722 


« MOTOROLA 


JGVYL « 


"Find Out What Everyone Is Talking About!" 


ANTENEX® | “a0. 


2000:200 Bloomingdale Rood, Glendale, Ik USA 


Classified 
Advertising 
information: 
Call 
Jennifer 
Hinkle 
913-967-1927 


Call or write far complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 800-323-3757 
Fax: 800-851-9009 


LATIN AMERICA REPRESENTATION 


Experienced and Technically qualified Rep 

° Organization, serving exclusively Latin America 

Promotional and the Caribbean, based in Miami Free Zone, 

° * Florida, looking for additional selected lines. 
Radio Sites RADIO-TEC, INC. 

2315 NW 107 Ave., Box 60, Miami, FL 33172 


For Great Fax: (305) 592-3828 
SET YOUR “‘SITES” ON US LABE 
WE can save you time and mon- Rentals 
ey. Call for a list of California's CALL 


best kept secrets...805-945-5448. Anchor Graphics inc 
) - 
* Knowledgeable siaff 
P, bli * " Full-service Label Mfg. e MT1000 HT600 P200 
ublications Tel: (214) 242-0439 » Fax: (214) 242-0959 yes ’ 
467 LeMay, Suite 1°) » Corrolton. TX 75007 . Intrinsically Safe 
e Repeaters & Crossband 


if you don’t we both lose money. * Higher quality labels! MOTOROLA 

“ Logo design 

" Custom-made labels RADIO RENTALS 

" Quick turnaround 
e All Types Headphones 
¢ Mobiles & Portapacks 

Sets 
¢ Dealer Inquiries Invited 


Land Mobile Radio News., 


... Formerly INDUSTRIAL COMMUNICATIONS 


In just 30 minutes reading every week, Land 
Mobile Radio News will keep you abreast of 
the burgeoning specialized radio market, de- 
velopments in mobile data transmission, key 
regulatory issues, new technologies -- allin an 
8 page newsletter format. 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


For more information, call our Client Services department at 


(800) 777-5006 or FAX (301) 309-3847. 


{ean Phillips Business Information, Inc. * 7811 Montrose Rd. » Potomac, MD 20854 + (301) 340-2100 
Circle (131) on Fast Fact Card 


» GP300, P200, HT600 
¢ Mobiles, Repeaters 
* Intrinsically Safe 

« Dealers Welcome 


1-800-822-MOSS COMMUNICATIONS 


Skunk Shoppe! '!! FCC FREQUENCY INFORMATION !! 


A Division of Shadow Parts 90, 95 and 22 
Technologies Group L.C. Custom Reports: Marketing or Engineering—Your Geographic Area 
* AFTER MARKET OPTIONS Demographic & Boundary Information Avaliable for report integration. 
MODULE INSTALLATIONS Database Updated Daily 
« SMALL OR LARGE QUANTITIES Private Land Mobile Radio Services »* Common Carrier and Private Carrier Paging * Cellular Licensees with Cell Sites 
¢ MOST BRANDS OF MODULES e SMRs-Trunked and Conventional ©» VHF and UHF Control Links 
AND RADIOS Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 
* MODIFICATIONS AND DISCOVERY Sort by your priority © identify potential customers * Identify potential interference 
INSTALLATIONS © Locate transmitters © Only the information fields you want * Print mailing labels 


CALL FOR A PRICE QUOTE TODAY e Identify used and unused frequencies 


Call or Fax your request for a FREE ESTIMATE 
© JEFA\ 


INTERNATIONAL, INC. 


—- Business Information Services—251 West Renner Road, Richardson, TX 75080 
EF & | Turnkey Phone: 214/680-1000 Fax: 214/680-9802 
Microwave & Two-Way Services Circle (132) on Fast Fact Card 
Engineering 
System Design 
Equipment 
System Installation 


PH. (913) 749-3566 
FAX (913) 749-1036 


STUDY LAND MOBILE COMMUNICATIONS 


Fast, Easy, H Study, | ——— 
ast, Easy, Hom , Inexpensive. 
Land Mobile rhb haw Emplornent Guide. 38 lessions written exclusively for Mobile Com- 


: 7 F munications Servicing. $375.00. Cail or write for 
Audio & Video Courses Available. i inform tion: 


FREE Details "| ~=sPCO.. Box 8278 
WPT PUBLICATIONS ; ee Lumberton, TX 77711-0278 
1-800-800-7588 alt Bete| (409) 755-7838 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


JPFF REPAIR BETUNING | 
kd 
oe. - = | Repair services 
30} Foes R2 Filter Systems 
CALL SALES & SERVICE 
FOR NEW MODEL DEMOS 


| 716-834-2787 Rx Multicoupliers 
KNS ELECTRONICS, INC. 


2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


CUSHMAN 


"RF Fuse Protector for 
IFR Service Monitors 


+ Fits models 500(A), 1200A/S and 1500 
+ Just $90. postpaid, inc. 2 spare fuses 
+ Costs less than your first repair job! 


COMMUNICATION = Phone (800) 288-8223 
356 Hillcrest Sireet 
INSTRUMENTS E! Segundo. CA 90245 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates ¢ 90-Day Warranty 
© Quick Turn-around »* FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 We buy and sell 


used monitors! 
acs 
= = “The Pager Repair Peopie"’ 


Phone (8 00) 288-8223 
High quality, cost effective, and guaranteed 


or (310) 322-3666 
pager repair. Flat rate labor (plus parts and 


COMMUNICATION 
INSTRUMENTS ~ 


356 Hillcrest Street, Et Segundo, CA 90245 


shipping) on Motorola, NEC, Panasonic and 
Shinwa. 
(303) 337-4811 FAX (303) 337-3048 


Circle (134) on Fast Fact Card 
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Classified 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 

portables, controlheads. 

GE Warranty Processing 
Fast turn-around 


@ 


585 Factory Shoals Road 


Austell, GA 30001 404/948-9566 


TWO-WAY 
REPAIR S30/hr* 


ASK. COMMUNICATIONS | ae 
1-800-827-0747 + AND MANY MONE! 
MOBILES & PORTABLES, 
800 CONVENTIONAL 


QUALITY REPAIAS 


"Plus paris & shipping 


$25.00 FLAT RATE 

Plus Parts & Shipping 
On the follow td models: 
LH-25 -290 


REGENCY/WILSON 
“OTHER MODELS—S25/HR Plus Parts & Shipping 
se COM = FAST TURNAROUND 
Moore, OK 73160-3316 ACTORY TRAINED 
405-799-7356 800-880-7356 * VISA - MASTERCARD - COD 


When Your Pager Problem Stack Up 
Turn to Page Repair 
¢ $10 Flat Rate Labor »* Recrystal & Recode 
* 30 Day Warranty ¢ Repair Contracts 
* Warranty Contractors 


2700 Flora St. 
Dallas, TX 75201 
[Rl oe 
Tower space 


> 37 CALIFORNIA ANTENNA SITES 


; * Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


824 River Rd. 
Edgewater, NJ 07020 
(201) 943-9521 


Q Or develop your own site. Q 
A Land available or : 
Ss Oot Mountain/Chatsworth. > 
: MERIDIAN 

‘ COMMUNICATIONS 

h, Since 1956 

a 23501 Park Sorrento, Ste. 213A 

4 Calabosos, CA 91302-1355 

4 Contact Rich or Jack Reichler at 

: 818/888-7000 


PP PE TEP EP ELT EL PLY, 
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# Sites Available Now .. 


Tower Space Available 
45 miles west of Washington, DC 
1900 AMSL 


Mount Weather in Loudoun County, VA 
Lat. 39°05'05"N Long. 77°51’38”W 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
703) 255-9781 FAX (703) 255-1292 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Repair services 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.S, TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


AUTHORIZED 
CUSHMAN SERVICE 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


Triton 


vy Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Tower space 


COMMUNICATIONS 
SITE SPECIALISTS. 


# Site Selection, Acquisition, Development, Construction, 


Engineering, Management, Marketing. 
. IL,IN, MA, MD, MI, MO, 


10 Woodbridge Center Dnve, Woodbndge. 
(908) 636-6970 +« FAX (908) 636-7260 + Toll-Free {800) 247-4796 
© 1991, RAM Facilities Management. Inc 


Circle (135) on Fast Fact Card 


SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 
GOLDSPAR COMMUNICATIONS 
206-475-9430 
Fax 206-475-9410 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 
Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 


REALTOR’ (303) 830-0815 


Classified 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 


GREAT BASIN COMMUNICATIONS 


TOWER SPACE 


Westchester « Putnam * Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 

914-633-0569 © Fax 914-633-9315 


NEED TENANTS?? 
Advertise your sites in the 
f NATIONAL COMMUNICATIONS 
he SITE DIRECTORY J 
Dedicated to advertising antenna sites for lease 
NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


TEL: (708) 823-7713 


Worle 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 

STAN STANN METROPOLITIAN CHICAGO 


AREA PO Box 31180 
CHICAGO. IL 6063! 


your 
Classifi 
Ad 
STAND OUT 


Tower space 


Here’s the first step designed 
to save you time and money! 
Whether you're a 
communications newcomer or 
an experienced pro, you'll find The ansy 
this handy booklet invaluable — f “Choosing. cam 
for: ; ; ¥FECC requ 
vPaging wSatellite “Risks arengpts 
vDispatch w“Microwave Leases 
¥Cellular wTelemetry “Maintenance 
Broadcast “Data More: 
Personal or Business 
vSpecialized Mobile 
The California 


When you need help in selecting a commu- SITE SELECTION 


nications site, call the northern California : 
experts. With 33 well-managed sites in ke ee 
locations and a personable, dedicated staff, | - ( hs "236-3799 
we'll get you up and on-the-air fast. ay tol) eae: 


| DIABLO COMMUNICATIONS, INC. 
rl "i 1220 Brickyard Cove Road, Point Richmond, CA 94801 
(5310) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 
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Tower services 

LIGHTING INC. 
1630 ELMVIEW 
HOUSTON, TEXAS 


77080 —=——— MEDIUM INTENSITY 
—- STROBE SYSTEMS 
TEL. 713/973-6904 


FAX 713/973-0205 “fee RED INCANDESCENT 


SYSTEMS, KITS, 
JUNCTION BOXES BEACONS 
& CONTROLLERS am OBSTRUCTION LIGHTS 


**Tech Notes from a Telephone Engineer,” 
provides analysis, corrective measures for: 
Parameters * Noise ® Lightning Protec- 
tion * RFI * Fax * Modems ® Calling Party 
ID * Answering Machines * Cable and more. 
Step by step testing guide for end users/tech- 


WE WANT YOUR 
Antenna Tower and Antenna Tower Site. 
lf you have a Tower for sale or own a site 
where one should be, let us know. 


nicians and sources for special test equipment. 
Authored by technical support engineer, with 
illustrations. $18.95 plus $3.50 s&h to: 


ALL CASH PAID! 30 DAY CLOSING! 


Will consider joint venture development. 


REPLY BOX #922 
M.R.T., P.O, BOX 12901 
Overland Park, KS 66282-2901 


db levels 


P.O, Box 1125, Tallevast, FL 34270-1125. 
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Classified 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 


ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (141) on Fast Fact Card 


ADVANCED INTERMOD 
PC SOFTWARE - $99 
By popular demand, ver. 2.10, now with site data- 
. Enter freqs. only once, save, recall, edit, do 
“what if” studies. Time proven since 1985. Select to 
9th order, any band width, over 200 Tx and Ax freqs., 
IF’s, atc. Reports in plain English text, Help Screens. 


Free Demo Disk. 
MECH-ELEC systems 
(303) 674-1101 


Circle (142) on Fast Fact Card 


Make 
your 
elassified 
ad 


STAND 


OUT! 


COLOR! 
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Identify and prevent 
communications site interference 
in minutes rather than hours. 


Introducing ComSitePlus, PC-based software that combines the popular 
DeSensePlus™ and IntermodPlus™ to integrate Transmitter Noise/Receiver 
Desensitization with Intermodulation analysis. ComSitePlus picks up where 
most intermodulation programs leave off. 

Automates looking up antenna spacing graphs, TX noise/RX desense 
curves, and RF filter curves. Calculates all signal levels and recommends 
additional isolation requirements. Works with all Land Mobile 
radio bands, 25-1,000 MHz. 


COMSITEPLUS” 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. Individual 
communications site consultation available. 
1300 Executive Ctr. Dr., Ste 520 * Tallahassee, FL 32301 


Circle (138) on Fast Fact Card 


The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 


Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 FAX (407) 773-6092 


Circle (139) on Fast Fact Card 


CSERVICE® 


Service Management System 
® Invoicing/Work Tickets 
* Accounts Receivable 
* Service History 
¢ Contract Management 


Sage Data Systems 


(Division of America West C&E, Inc.) 
800-542-9378 * 307-382-5663 * FAX: 307-382-7323 
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CONSULTING SERICES 


¢ inventory 

® Air-Time Billing 
« Tech Efficiency 
* Recurring Billing 


SEE 


ENGINEERING AID SOFTWARE 


a & 3 Arc Second Data Bases Now Available : 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


AVAILABLE 
IMMEDIATELY 


24,000+ 
Recruitment 
Prospects With 
Every Issue of 


Mobile 
Radio 
Technology 


Place 
your 


recruitment 
ad TODAY 


Call or Fax 
Jennifer Hinkle 


Today! 
(913) 967-1927 
Fax 913-967-1901 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
i A i 
2 
t r $ Soe, 
{ LAND MOBILE RADIO COVERAGE era, a. 


(LMRC) Ata 


MICROWAVE 


oded 


LAND MOBILE RADIO 


Iriven - Coke © 


© Coverage Diagrams 


Teen Path Profile Design whcbs 


® Multiple Predictavn M. 
@ “O Radiak - 9 Mi (80 Km) Radius 


Diffraction Lens Calculations 


Reftecied Signal Anaksn @ Relic Magy on Color 
Route and Sytem Diagrams @ Inicrmodulsinm Calculation: 
© WO Tx and Ra Frequencies 


7” Onder 


© Ups 


© Graphic Presentations 


NORTON ENGINEERING 
10002 McDult Count 


Demo Disk 


i and 
Vienna, VA 22181 Ra 

703) 938-5745 Sample Printouts 
Fax: (703) 938-9168 Available 
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RADIO ENGINEERING PRODUCTS 


Everything you need for Site Development and FCC Applications 


SOFTWARE 

* 3-D Terran 

* Coverage 
Predictions 

* Fresnel Zone 
tudies 

Engineering Package 

intermodulation 

Studies 


ENGINEERING SEAVICES 
Consulting 
Coverage Predictions 


2-10 Mile H.A.AT. 


Frequency Selection 
Topographical Profiles 


FCC INFORMATION 
Dial Access 

State Frequency 
Lists 

Custom Searches 


Mailing Labels 
Printouts 


3 or 30 Second 
Terrain Files 


Intermod Study Data Files 


C.E.T. INC. 


Phone: 800-445-0297 1001 S, Ridgewood Ave 
FAX: 904-426-0014 Edgewater, FL 32132 
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« DEMO DISK upon Request 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
* Area field strength coverage maps. 
* Shadow maps. 
¢ Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations. 
¢ User-customized data base for buildings and 
; . : vegetation. 
me * Digital elevation data on floppy disk or CD-ROM. 
Aurora, Colorado 80012 * Intermodulation product studies 


303) 344-5486 
FAX (303) 344-2811 Free demo disk upon request. 


SoftWright 


Limited Liability Co. 


Circle (145) on Fast Fact Card 


Pyramid Communications Service Management 
Software —_— 


——— 
— 


= Sel BP OWare __ “<a 
Version 3.0 | Tmoentory —1__— 
Only $279 || QS |Redios 5*,£¢ Pa Aailing labels Isoorces 
Shop Histo . ws 
Kizs Productrvity Reports 


mimi ES) tree Demo Castomer Data _ Repairs 
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A Few Good Reasons fo 
Choose Wicro-Quick Software 


zones * 1) minute, 
GENERAL FEATURES: Highly integrated telemorketing, lead-tracking, proposal generation, $0, PO, 
elds Hee dispotch scheduling, recurring billing and report generation modules & Up to 99 
user-owned companies, with up ta 999 departments and 2600 locations, each Comprehensive password 
© Over 2.1 billion user-defined customer and vendor numbers © 6 user-defined customer 
Up 10 46,000 employees * Automatic GL linking * Pop-up help screens * Built-in UNIX/XENIX, 
ae vrei AIX and SUN operating systems, PROTOCOL: Includes salas/service order entry, enn and 
cunts ale modules Colle custo svc facies «Express menu provides et os ohne 
of daily functions * Over 2,000 user-defined reports * 15 character user-defined item numbers # Up to 2600 serial- 
votre i Heripye company * 8 user-defined price levels | exchange price and minimum selling 
price © 5 user-defined cost levels + sales cost and exchunge cost © Package pricing * Pockage costing © Customey-specific 
special pricing © Item-specifis special pricing * User-defined reorder points * Automatic parts requistioning * Automatic 
substitutions © Automatic stack transfers © pitti peng oper iecanelig gl any: Shar hergheap osetia 
_ ond others * Unlimited user-defined globul pricing Seba shay tedpehcone ilo! pease dr 
codes * Unlimited customer, employee & inventory memos + Feit of sale & cash dawet suppor Automatically processes 


ee et ee Aulomatic maintenance contract processing * Recuring maintenance contin billing * ye tb pacts 

feporting Unlimited customers con be billed to o single account! * 2/00 line items per order © Orders can 

rage muni cin» Oe vrai act» 9 6 den de 

raged ph macy job casting © Allows partial invoicing © supports multi-customet billing, from o single order © Automatically 

calculates UPS chargas * ana ir Brome User-defined service alert periods © Unlimited user-defined failure codes © 
Untimited user tix codes © Serial number trecking by customer make, model, and 2 user-defined fields © Tracks customers by territory, lead 
source, travel zone, tax tote, terms code and SIC code © Automatic dispatch scheduling, based on 100 tech qualification codes ond 2600 travel zones 
5 FL Md fasamtoien © bliss elias cance sake job card, PO, invoice, pick-list, statement and stock transfer copies * Dynamically updated tech 
calendar, work schedule and service status screens © Autoratic service follow-ups « Automatically handles trade-ins, discounts and re-work © felurn 


to stock ond retum to monufocturet inventory tracking © Allows perpetually open POs © Supports economic order quantity © Allows the creation of multiple POs 
from an open requisition list « Automatically prints/disploys received PO distribution list * Full barcode support © Supports recurring POs © FAX PO transmission 
© Individual & list-style cash receipts © User-defined aging periods * Comprehensive sales tox reporting * Cash drower report © Tracks security ond order 
deposits © Recurring billing. E-XCEL: Includes telemarketing, lead tracking & generation * Supports over 2 trillion automatic & user generated 
lead numbers * Allows up to 99,999 contact sequences per lead © Tracks leads hy lend number, customer number, nome, address, contact name, 
phone number, telemarketer and follow-up dote * Uses PROTOCOL customer, ste cn and pricing records * Dynamically updated appointment 
calendar * Daily appointment reports © Tracks average lead processi time & average days to close # Uses probability of dans Wiper fats 
income and inventory requirements * Productivity by telemarketer, ron and lead source * Prints to both quate forms and user-defined 
letterhead * Integrates with Word and WordPerfect mail-merge © Automatic future & periodic follow-ups * Supports up to 10 million active 
quotes ¢ 99 user defined quick-quotes © 10 user-defined telemarketing quotes * Unlimited packaged quotes * Unlimited quote text * 20 
recalulote modes * Credit approval facilities © Comprehensive telemarketer compensotion system © Automotic sales commission calculation 
* Quotes con be directly exported to PROTOCOL © Providles over 250 reports. OPTIMA ITs Includes SMR, PCP, RCC, MSA, RSA, 
TAS, voice mail & {lot-rate recurring billing © Supports over 60 million systems ¢ |. 6 million networks © 2.1 billion subscribers # 
Supports up to 4,000 user-defined tate codes per system © And up to 4.000 user-defined rate groups per 9 * Unlimited 
unit-specific rote structures © 1296 special toll, pro-rate and commission codes per system © 6 user-defined time zones pet 
system © Direc! controller, switch & terminal interfaces © Automatic data uploads and downloads * Automatic call secord 
po genta AA mccain) Pic Bey Foray eo Moa 2nd minute and Jrd minute - 

Toting, in up ta 6 time zones © Tiered pricing © 16 billing detail levels © per wnil, per system & per network 
free minute trickle-down © Minimum per call charges # User-defined incomplete call discard times * Auto-adds up 
to 999 units © By-agent number inventories © Comprehensive agent commissioning * Rental inventories *Auto 
depreciation © mk Go: baer © eens dae ana ak tlle seis 
demond invoking * Time/date stomped number exchanges © Automotit pro-rote invoicing © Multiple 
billing cycles, within o single rote group * Unlimited trial billings © Supports global credit holds and 
activations/deuctivations * Concurrent! ond double-sided laser printing support * and lots more! 

points * Automatic + 


.Now, for the Five 
Best Reasons 


4. FREE DEMO SOFTWARE... That's right, you can take a 


full-blown, all-out, no-holds barred test drive, absolutely free! 


In fact, if you go on one of our personal Demo Tours, we'll give 
you up to $4,500 in purchase credits, just for taking the time! 


2. 83, 000.00 TRADE-IN... Why live with software that doesn’t 
do the job? Trade it in on PROTOCOL, E-XCEL or OPTIMA II, and 
we'll give you a purchase allowance of one thousand dollars per 
module. - That can quickly add up to a $3,000.00 windfall! 


3. ONE STOP SHOPPING... In addition to software, we can 


supply all of the components necessary to integrate your existing 
hardware & data into a powerful multi-user management system. 


In fact, we can even include on-site training and 24 hour service, 
all for one single price or monthly lease payment! 


4. SATISFACTION GUARANTEE... Our exclusive ninety day 


satisfaction guarantee ensures that your decision to choose 
Micro-Quick is always the right one! 


5. TOTAL SUPPORT... All Micro-Quick products include one full 
year of toll-free telephone support and free updates. We also 
include UNITRIX V, a one key-stroke solution to the management 
of users, terminals, printers, modems and tape back-ups. 


So, even if you know absolutely nothing about computers, the 
help you need is just a phone call or key-stroke away! 


by 


MIGGF © -QUssCre SYSTEMS, INC. 
10535 Foothill Blvd. * Suite 230 * Rancho Cucamonga, CA 91730 © (800) 874-7749 © (744) 980-1034 « FAX (714) 944-3995 


intelligent software, for Managers who take their business very seriously. 
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RADIO SYSTEM DESIGN 


Computer Software for PC's 
* Digital Topography - 3" and 30” * 3-D Displays 
* Geographic Boundaries * Radio Coverage 
* Demographic Analysis * Path Profiles 
* Full Range of Design Options 


Applied Spectrum Research 


2975 Valmont “100 Boulder, CO 80301 USA 
303 444 4871 FAX: 303 444 4872 


Computer software continued 


Give Us A Call wr 


Advertise in 
MRT Classifieds 


We reach more qualified prospects 
than any other industry publication. fq 


Call Jennifer Hinkle 
Classified Advertising 
913-967-1927 
Fax: 913-967-1901 


d index/hot line 


Fast Fact Advertiser 


Company Number Hot line 


Air Comm 

America West C&E Inc. 

The Antenna Specialists, Co. 

Astron Corp. 

Automation & Electronics Engr. ....... 84 

Avcom of Virginia 

B&C Communications Inc. 
800-526-3935 
800-231-0103 

. 513-489-1755 
800-321-4700 

. 800-228-4563 
800-445-0297 
800-458-3410 
800-487-7184 
800-228-6367 
800-288-8223 
800-561-3140 

. .800-435-9313 
800-854-0547 
214-680-1000 
800-545-1349 

. .303-989-8000 
800-869-9128 
800-258-3860 
408-432-8100 
716-373-7228 
912-883-4703 
800-388-2112 
214-631-0310 

. 510-236-3700 
219-484-0466 
800-845-0408 
213-257-0800 
603-880-4411 

. 816-942-5100 
203-777-2130 
602-581-2875 
214-235-0655 

, 800-GEI-2345 
603-883-6500 
800-800-9825 
715-344-3482 

. .800-356-3200 

. .800-877-7979 
800-327-9076 
800-442-3811 

. 606-283-5000 
206-454-8155 
701-280-1122 
316-522-4981 
407-332-0533 
405-236-3741 
619-576-2672 
206-944-7551 
800-233-0440 
800-323-9122 
501-763-6250 

. . 703-373-3888 


QED IAC a cn cccommmecnaiixanetatersonn et PS 
Chargeguard Corp. ........--....... 87 
Cimarron Technologies 

Coded Communications 

Communication Instruments 
Communication Plus 

Communications Associates 
Communications Specialists 

Comsearch 

Connect Systems, Inc 

Control Signal Corp. .......... 

CPI Communications, Inc. ....... 48N,69 
Cushcraft/Signals Corp 

Cushman/KNS Electronics 

DAPA Communicalions 

Data Signal, Inc. ... 

DB Mobile 

Decibel Products, Inc. 

Diablo Communications, Inc. 

D&L Communications, Inc. 

Douglas Integrated Software 

DX Radio Systems . 

Dynatech Tactical Comms 

Eagle Wichita 

Earmark Inc. 


Ericsson GE Mobile Comms 
Flash Technology Corp. of AM 
Frequency Management 
Gamber Johnson 


Henry Radio 

FDS eC rcrccercprnpscenucserseyprtipcetenacn aannecs 57 
Hution Communications 

Hy-Q International 

ICOM America . . . 


IFR Systems, Inc. 

Interconnect Specialists Inc 

International Crystal Mfg. ............ 76 
Kyocera/Photocomm 

Larsen Electronics 

Leathersmith .... 

Maxrad, Inc. 

McManus Communications 

Mechem Electronics 
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Page Fast Fact Advertiser 


Company Number Number Hot line 


818-888-7000 
800-631-7297 
800-874-7749 
315-437-3953 
602-884-7981 
800-648-2800 
818-764-1333 
- 516-679-8774 
800-235-9590 
800-642-2424 
919-744-5050 
800-854-3906 
703-938-5745 
203-928-0377 
609-829-4455 
201-772-0704 
800-777-5006 
219-936-4221 
800-325-7170 
800-435-1636 
805-497-2397 
708-298-9420 
703-266-1928 
716-924-4560 
800-726-9015 
317-545-4281 
309-697-4400 
913-492-8288 
800-225-5765 
800-227-0376 
407-773-6090 
800-548-2484 
805-338-6341 
801-261-4400 
800-527-1079 
303-344-5486 
707-459-9496 
603-878-1944 
800-752-3571 
716-662-2680 
509-326-1511 
713-984-8684 
310-289-0222 
612-887-5530 
213-256-3000 
800-228-0226 
800-798-7881 
713-973-6904 
716-549-4700 
817-858-3300 
214-224-3509 
- .800-527-9366 
818-442-0782 
310-404-2700 
800-USA-MADE 
817-848-4435 
818-718-7920 
206-820-6363 


Meridian Comms/Diablo Comms . .48M,63 
Meridian Comms-Comms Express 
Micro-Quick Systems, Inc. . . 

Microwave Filter Company Inc. 

Midian Electronics, Inc. 

Mobile Mark, Inc... 

Modular Communication System . 

R.P. Moses & Co., Inc. .............. 82 
Motorola Government 

Multiplier Industries Corp 

MX-COM, Inc 

New Mar 

Norton Engineering 

Omnicron Electronics 

Orbacom Systems, Inc 

Pekaar Communication, Inc... .. re 
Phillips Business Infor. Inc............- 
Pirod, Inc. 

Polyphaser Corp 

Primus Electronics Corp. 


Radiation Systems 
Radio Express, Inc. 
Ramsey Electronics 
RCW Distributing 
RELM Communications 


Santa Fe Distributing 
Schlumberger Technologies 
Selectone Corporation 

Sentry Services Int'l 

Sharp Communication 
Siemens Solar Industries 
Skaggs Telecomms Service Inc. 
SMC Electro-Mount 

Softwright 

Solar Electric Specialties 
Sonic Communications Inc. 
Southern Computer Corp 
STi-CO Industries, Inc. 

Tad Radio . 

Tail Electronics USA, Inc. 
Telepoint, Inc. 

Telex Communications, Inc, 
TPL Communications Inc. .--....... 
Transcrypt International Ltd. 
Trident Micro Systems 

TWR Lighting Inc 

TX RX Systems Inc. 

Uniden Corp. of AM - MSG Inc 
Unipage 

VCP International, Inc. ........ 36,40, ian 
Vega, A Mark IV Company . 
Vertex/Yaesu USA 

Vocom/RF Corporation 

Wacom Products Inc. ....-.. 
WorldWide Electronics 

Zetron, Inc. 


You don’t need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it’s necessary all the time 
With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known 

VERTEX delivers superior UHF, 


* United States - (310) 4 


- 
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band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced - 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


«. 
. Yaesu U.S.A, * Central & So. America - (305) 593-2500, Yaesu Int'l Sales « Canada — (800) 567-6664, Omni Provincial Electronics 
992 Yaesu U.SA., 17210 E Rd,. Cerntos, CA 90701 Specifications subject to change without notice or obligation, 


Plug-In Bumper Cro 


From the fertile grounds of Communications 
Specialists comes our fresh harvest of direct 
CTCSS plug-ins to spade through valuable in- 
stallation time and cultivate profits. They're 
available for most popular mobiles, portables, 
and repeater panels, and all incorporate our 
industry standard, field programmable TS-32. 


Outside USA or Canada: Jescom International ©} Waters Park Dr. #117 /San Mateo, CA 


Just call our sales or engineering departments 

toll free from anywhere in the USA (includ- 

ing California) and reap what we've sown. 
COMMUNICATIONS 
SPECIALISTS 


426 West Taft Avenue, Orange, CA 92667 
714/998-3021 Entire USA 800/854-0547 
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USA > Phone (415) 574-1421 (FAX (414) §74-5297 - Also in Italy and Spain 


